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A Job of Foundry Work. 

\t the Deering Reaper Works, in the 
thwestern manufacturing district of Chi 
), they finish a reaper every minute of 
working day, in the various shop build 
s located on the 52 acres of inclosed shop 

uund. These buildings include machine, 

indry, and wood shops, assembling, stor 


and shipping buildings; a large twine 
tory where hundreds of girls spin the 


ine used to tie the bundles of grain turned 
the Deering reapers when at work in 
harvest field, and the large oftice build- 
the 
wnin Fig. 1. 
To describe 


southeast corner of the works, 
these works in detail would 
be possible just now for many reasons 
| I choose, therefore, a foundry job that 
I think, specially interesting, though it 
vy be worth while to glance down through 

of the that the 


rks, as shown at Fig. 2. 


streets pass through 


All machines for farm use are exposed to 


weather, and to dust; they 


ust in all cases be sold at very 
also be 


w prices; they must 


good; they must be 


ry durable when their service 


onsidered, and they must also, 


the case of the self-binding 
iping machine, perform with 
solute certainty complicated 


diffi 
constantly 


erations on material very 


to bandle, and 


rving in condition, quality and 


fact, machine work must be in 


limit, and the 


irts must be thoroughly inter 


vet 


great endurance under very 
rying conditions. These exac 
lions point at once to foundry 








Fig. 1. 





A JoB OF 


ae 


of 


Founpry Work. Fig. 6. 








work of the very highest class as the first 


requirement of the Deering establishment 
The 


go to make upa self-binding reaper must be 


gray and malleable iron castings which 


uniformly true to pattern, and perfect in 


every particular ; they must weigh the very 
least possible, hence they must be not only 
of the most suitable material, but of uniform 
excellence ; since the best is only heavy and 
strong enough for its duties, anything less 
than the best would be worse than useless, 
as the margin of safety in all agricultural 
machines is reduced to its lowest economical 
point. Hence again, the skin of the cast 
ings must be cut as little as possible, no less 
for the sake of cheapness than for the preser 
vation of strength, and the avoidance of 
rubbing surfaces to be lubricated with grit 
and oil in about equal proportions while at 
work in the dry and dusty harvest field 
Thus it is clear the very best and cheapest 
foundry work which can possibly be made 
must always be found in the large farm 
the 
one of the largest in existence 

Fig 


or road wheels.” or 


tool factories, of which ‘ Deering” is 


3 shows a lot of ‘‘ ground wheels 
bull wheels” for the 


Deering reaper. All of these names are in 





Fig. 3. 


use in the shops, but as the wheel 


runs on the ground, ‘* ground 
wheel” would seem to be a cor 
rectly descriptive name for the 
piece, These wheels weigh 180 


pounds each, and are 38 inches 
inches 
the 
Deering Works for 16 cents apiece, 


outside diameter by 93 


face. They are molded in 
and the price and the work done 
and the elaborate and costly tools 
this 


cheaply, form a very instructive 


used in making wheel so 


example of the possibilities of the 


iron founder’s art. They are 
made for alow piece price. They 
are very well made, each wheel 
being, within very small variation 


limits, an exact duplicate of every 
the 


wheels 


other, and hands employed 


on these make very good 


wages. A gang of six men, with 
a crane carrying on its jib an 


air hoist trolley, put up 160 molds 
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per day; at 16 cents per mold this makes 
the six hands earn $25.60 per day, which is 
$4.25 for each of the gang of six molders, 
share and share alike, as there is no foreman 
or leading hand, all ranking as equal. The 
average day’s work is about eleven hours, 
however, so that these men make something 
less than 39 cents per hour. This is very 
much above common foundry wages, but it 
is quite common in factories demanding a 
very large output per square foot of shop 
floor to pay piece prices, which enable the 
rapid workman to earn good money by 
diligence. 

The floor on which the Deering ground 
wheels are molded is wide enough to take a 
row of eight wheel flasks. The men who 
mold the wheels do not pour them; the 
pouring is done by pourers, who do nothing 
else but pour. The iron begins to come down 
about 9 o’clock, and pouring begins when 





Fig. 7. 


the molders have four rows of eight flasks 
each put up, and keeps about four rows be- 
hind the molders all day ; the pourers pull 
the copes off the poured flasks at the proper 
time, and also shake out the work and pile 
up the flasks, so that the molders have 
nothing to do except to cut the sand over, 
and put up the molds. This ground wheel 
floor is covered by two light traveling 
cranes, one for the pourers, which only car- 
ries a trolley with a chain and bail for the 
ladle holding about 1,500 pounds of iron, 
and pouring eight wheels at one filling. 
The molder’s crane trolley carries an air 
hoist, and the air is also cocked to a blowing 
hose to givé a hand blast for blowing the 
pattern clean, as shown in Fig. 5, instead of 
brushing it clean, the air blast being much 
better and quicker than brushing. 

These ground wheels are spoken of as 
‘machine molded,” but ‘‘ machine molded” 
is a very elastic term, and may mean either 
the use of an elaborate machine which rams 
the mold or presses the sand around the 
pattern in the flask, and also withdraws the 
pattern from the sand, or it may mean 
merely that the follow board is provided 
with means for mechanically. drawing the 
pattern into the depth of the follow board, 
so that the pattern is machine drawn, while 
the filling and ramming of the flask is done 
altogether by hand. This last is the case in 
this ground wheel job. The ‘‘ follow board,” 
as very clearly shown in Fig. 5, takes the 
form of a hollow-flanged cast-iron cylinder 
having an inside diameter greater than the 
outside diameter of the wheel pattern, so 
that the pattern can be drawn down into the 
follow board, which is about twice the 
depth of the pattern width. The top of 
this round follow board is finished flat, and 
is also cut tothe exact shape of the wheel 
rim, arms, and hub where the two halves of 
the pattern join, and this follow board is 
further provided with internal mechanism, 
connected with a shaft journaled in the 
cylindrical walls of the follow board, and 
having a projecting squared end to takea 
wrench, by which the shaft may be partly 
turned when it is desired to pull the pattern 
down through the top of the follow board, 
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or to push the pattern up through the fol- 
low board so that it will stand as in Fig. 5, 
wholly above the flat follow. board top. 
Means are provided for guiding the pattern 
as it travels up and down in this hollow 
cylindrical follow board, which is not called 
a follow board at all, but is spoken of asa 
‘‘molding machine.” There are two of 
these molding machines, each carrying one- 
half the wheel pattern; one machine makes 
the nowel, and the other the cope of the 
wheel mold. The one shown in these fig- 
ures makes the nowel. The molding ma- 
chine is hung on trunnions in a high bail, 
as also clearly shown, lying down, in Fig. 
5, by which bail the machine and half mold 
which it carries may be readily hooked to 
the air hoist piston rod, and lifted and 
turned over as occasion requires. 

In Fig. 5 the machine has been set down 
on the floor near the sand heap, and by 
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turning the shaft mentioned the pattern has 
been pushed up through the top of the fol- 
low board, which it exactly fits, and the 
molder is blowing the pattern clean with an 
air blast at 80 pounds pressure, which is 
very noisy as well as very effective. All 
that follows, except Fig. 9 refers to the 
nowel only, the cope shown in Fig. 9 as 
being closed on the nowel, being made on 
another similar molding machine by others 
of the gang of six hands on the job. These 
pictures were made in the noon hour, two of 
the men putting up the nowel for the con- 
venience of the photographer who found it 


volumes for the modern development of 
photographic apparatus adapted to use by 
those who are not professional photogra- 
phers. There was a combination of dark- 
ness, flying sand, and melted iron, with 
hungry workmen to pose, and a foundry 
boss who, while anxious to oblige, was per- 
fectly aware that he must have a full day’s 
work off that particular floor. 

Thanks are herewith tendered to all, to 
the head foundryman and to the molders, 
drawing the line, however, at the pourers 
with their 1,500-pound ladle of melted 
iron in the close rear of the artist, as 
before mentioned and very warmly remem- 
bered. 

Fig. 6 shows the circular nowel, half of 
the flask in place and the men in the act of 
ramming it up. The flying minutes forbade 
more than two trials for a picture of the 
spirited action shown by one of the molders 





Fig. 8. 


in ‘‘tramping off” this flask, and both 
proved, unfortunately, failures. 

Fig. 7, both the men striking off the bot- 
tom of the nowel with an iron strike, was 
clearly a success, however, as the engraving 
shows. 

In Fig. 8, the whole job is swung by the 
bail in the crane; a wooden follow board 
has been clamped to the bottom of the 
nowel, and the machine and the nowel 
turned on the machine trunnions in the bail, 
so that the machine is now on top, above the 
nowel with the fullow board or bottom 
board, rather, clamped to its under side ; 
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quite impossible to get pictures in the regu- 
lar course of the work. The Deering 
foundry floors are far too wide to be very 
well lighted from the sides, and as there was 
only 80 minutes’ time for all of the pictures, 
and the artist had a 1,500-pound ladle of 
melted iron in very sensibly close rear prox- 
.imity while his head was under the focusing 
cloth, these pictures recall vivid personal 
memories. That such pictures could be 
taken at all under the circumstances speaks 


and one workman steadies the mold and 
guides it into its place in the row, next the 
last one made, which is shown at the right, 
its ton surface dusted with flour, the hub 
core set, and a blazing oil lamp sitting on 
the top of it. To the left of the middle 
front is shown a pile of hub cores, beautiful 
specimens, as perfect as if turned. 

The core making at Deering’s seems won- 
derfully good all through ; the core boxes, 
many of them quite intricate, are fine exam- 
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ples of design and construction, and 
number of cores required gives th 
makers a marvelous expertness. Indeed 
every detail of the foundry work at th. 
Deering shops was carried out to ap admira. 
ble degree of perfection. 

Fig. 9>‘‘ closing up,” shows a cope made 
by the other men of the gang on the other 
molding machine, swung by its bai! iy the 
air hoist hook and being guided on to the 
flask pins as the man with his hand on the 
air valve wheel lets the cope down +t: place 
on the nowel, which has been duly floured on 
top, and had the hub core set in the middle. 

These wheel patterns are, of course, fip. 
ished all over to absolute perfection, so that 
they draw through the metal follow jioard. 
or draw plate, with such certainty of not dis. 
turbing the sand that the molders did not 
even look at the mold after drawing the pat. 
tern. They simply put the wrench on the 
squared end of the machine shaft 
as soon as the lowering of the 
nowel, shown in Fig. 8, was com. 
pleted, gave the shaft a half turn, 
and snatched the machine wu) with 
the air hoist and raced it back to 
the sand heap, turning it over as 
they went, and in an instant it 
was down on the floor; the shaft 
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© Core 


had another half turn bringing 
the pattern up on top as in Fig, 
5, and the horrible hiss of the air 
hose blowing the pattern clean 


was heard again. 

One hundred and sixty flasks 
put up in 660 minutes of working 
time is one flask for every 4: min- 
utes; that is to say, every 41 
minutes for 11 hotrs this gang 
of six men makes the cope and 
the nowel, flours the molds, sets 
the core, and closes the flask and 
is back at the sand heap ready to 
begin another. Compare this with 
the procedure of molding such a 
wheel in a jobbing foundry where 
it would take half an hour to hunt up 
a flask and get it on the floor and clay 
washed ready to begin work. The cost of 
the Deering patterns or ‘‘machines”’ for 
molding this ground wheel cannot be given ; 
it may have been as much as $400, perhaps 
not half that; tool making and pattern 
making cost various prices ; a trip through 
the West will convince any man of that fact. 
But suppose the patterns cost a dollar « day, 
and the iron in the ladle cost 6$ mills per 
pound, which is not far out for a guess, and 
the pourers cost $5a day for the two of 
them, this gives only $29.10 for labor and 
wear and tear of tools per day, and makes 
these big 180-pound wheels cost only 31.36 
each, short cost, to the Deering Company ; 
and it would be difficult to find items to 
bring the long cost or ‘‘all in” shop cost to 
more than $1.50 each, or a good deal less 
than one cent a pound for this elegant job of 
founding. 

This is not nearly so cheap as some work 
noticed and noted, but it is cheap enough, 
probably, to make some manufacturers think 
twice before they put the matter out of mind 
altogether. Easy Way. 
————~- > —___—_ 


Compounding—Its Thermal and Me- 
chanical Advantages Under Proper 
Conditions. 


By W. H. Boora. 





The compound working of the steam en- 
gine is merely one of the means employed to 
reduce the thermal losses which result from 
the varying temperatures of the metal of the 
cylinder to which the steam is exposed. 
But compounding has another and quite in- 
dependent result. It causes not only a re- 
duction in the range of temperature in each 
cylinder, and so correspondingly diminishes 
the condensation therein of the entering 
steam, but it also reduces the pressure 02 
any one piston, or rather it reduces the dif- 
ference of pressure upon opposite sides of 
the same piston. 

In a single-cylinder engine with steam at, 
say, 100 pounds pressure there is a difference 
of pressure of 100 pounds between the two 
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sides of the piston, and this pressure is try- 
ing to leak past the piston all round its cir- 
cumfe rence. But if we first admit steam 
‘inder of one-third the capacity and 


a cy 
rset down to 40 pounds pressure in the 
first cylinder, and complete the expansion in 
the second cylinder, which will be as large as 
the cylinder of a single-cylinder engine, it is 
obvious ‘pat there is now only 60 pounds of 


leakage pressure in the first cylinder, and 
that there is a much less periphery of piston 
and valve at which even this reduced press 


ure can oct. 


By compounding we have therefore re- 
duced the acting leakage pressure and the 


leakage area, we have reduced the range of 
temperature of the metal of the cylinder, 
and also the area of the metal exposed to the 
hot steam, and we have reduced the size of 
the hottest cylinder and so diminished the 
radiation from the hottest metal. All these 
are obvious facts sufficient to account for the 


economy of compounding, but at the same 
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Fig. 3 
(COMPOUND STEAM ENGINES. 


time we have introduced friction and com- 
plication which go so far to neutralize the 
above benefits that it only pays to com- 
pound when the boiler pressure gets to be 
80 to 100 pounds, and there are evidences 
that the compound engine could be econom- 
ically employed in place of the triple-expan- 
sion engine for pressures to which the latter 
cigine is considered necessary. Economy 
arises then from compounding both from 
thermal causes and mechanical causes, and 
the latter causes will be of less moment as 
the quality of workmanship improves. But 
compounding enables us to extend the press- 
ure on the moving parts of an engine 
throughout a greater part of the stroke and 
of more equable intensity, thereby reducing 
stresses and friction and conducing to more 
even turning moment. 

Where a simple engine is compounded by 
the addition of a cylinder it will occur that 
there is a considerable drop in pressure be- 
tween the two cylinders, and though this is 
had in principle it cannot always be com- 
pletely avoided with convenience because it 
my be due to want of capacity of the low- 
pressure steam ports and passages, which, 
suflicient for a simple engine and_ boiler 
jressure steam, are insufficient to carry the 
‘most equal weight of low-pressure steam 
of larger volume. 

Itis thus necessary that the steam ports 
ot the last cylinder of a compound engine be 
larger than they would be for a cylinder of 
equal size taking steam direct from the 
voller. But granting suitable ports and 
jiSsages, how should a compound engine be 
Worked’ It should be arranged to expand 
lis stcam to about 7 to 10 pounds final press- 
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ure, and to have about equal expansion in 
each cylinder. 

Thus for an expansion of 16 times the 
first cylinder needs to be about one-fourth 
the capacity of the second, for 4/16 = 4. 
Steam would be cut off at about one-fourth 
the stroke in the first cylinder and expanded 
four times, and then exhausted to the sec- 
ond cylinder. Thus in Fig. 1 we have a 
theoretical diagram of a perfect gas expand- 
ing from eight atmospheres pressure to half 
an atmosphere, doubling its volume as it 
halves its pressure, which is sufficient for 
illustration, though not exactly the case with 
steam. 

If this ideal engine were compounded we 
should get as the high-pressure diagram the 
figure a, b, c, d, while d, ¢, e, f, g would be 
the low-pressure figure. But quite com- 
monly in place of diagrams even approach- 
ing this theoretical form we find they are 
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causes that great drop frome ton in the 
high-pressure exhaust, and the backward 
downward slant of the exhaust line to m. 
Such engines are frequently found where 
the first cylinder is doing by far the greater 
share of the duty, and much of the effect of 
compounding is lost, for there is not that 
reduction of the range of temperature in one 
cylinder nor the reduction of the difference 
of pressure between the two sides of the 
piston that we have a right to expect, 
while the pressure upon the large cylinder 
is barely enough to start it from rest. This 
is very much the sort of thing that obtained 
in the Woolf engine. A very small first 
cylinder served merely as a measuring pot 
to deliver cylinders of steam to the main 
cylinder, and as both cylinders carried steam 
full stroke or nearly so, the full range of 
pressure as far as the point & was felt in 
the first cylinder. If called in to an engine 
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escape to the low-pressure cylinder until 
when the high-pressure exhaust opens the 
exhaust line starts away directly from the 
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point ¢, and never gets any lower. Rather 
it slopes upwards, and there is so much 
steam in the pipes that a well-formed cut-off 
diagram is gotten from the second 
cylinder which is now doing a much 
greater share of the work, and there 
is a better temperature distribution 
combined with less leakage pressure 
on the first piston and valves. These 
diagrams are not actual diagrams, but 
if actual diagrams be taken, the great 
gap seen in Fig. 2 between the dia- 
grams and the dotted hyperbolic 
curve will be noticed to be very much 
less when the valves are arranged 
as in Fig. 3. It is frequently the 
case that where worked as in Fig. 
2 the steam ports of the large cylin- 
der are insufficient to admit steam 
properly, and the result is too great 
a pressure difference between the 
two cylinders without any counter- 
acting advantage. In good practice 
the initial pressure in the second 
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more like Fig. 2. The valve of the low-press- 
ure cylinder is kept open too long, and 
thoroughly empties the pipes or the receiver 
between the two cylinders until the pressure 
in them is reduced to that at the point &, 
Fig. 2, where the admission may perhaps 
extend. Thus when next the high-pressure 
cylinder discharges, it finds a large, empty 
space which must be filled, and this it is that 


giving diagrams as in Fig. 2, the thing to be 
done is very simple. It consists in arrang- 
ing an earlier cut-off in the large cylinder. 
If this be done this cylinder can only take 
steam as far as, we will say, 7’, and when the 
next exhaust comes from the first cylinder 
‘it finds more steam in the pipes, and we can 
go on doing this until finally we get diagrams 
like Fig. 3. Here we have repressed the 


cylinder should be the terminal press- 
ure in the first cylinder, or nearly 
so, as shown in Fig. 3, whereas in 
Fig. 2 the low-pressure initial is that 
of the point n after the drop ¢ n, 
instead of being the pressure of the 
point ¢. All compound engines pos- 
sess some receiver volume in the 
shape of the junction pipes from cyl- 
inder to cylinder, but there should 
be a reasonably big receiver capacity 
—so big that the valve of the large 
cylinder may be set almost on the 
supposition that the cylinder was an 
independent cylinder drawing steam 
from a boiler. Remember, it is quite 
as important to work the cylinders 
properly in a compound engine as 
in a simple engine. Indeed it is 
almost more so, for unless we are to 
take full advantage of the good points 
of a compound engine, we shall find 
ourselves overloaded by its faults, 


fly one of which obviously is greater 


friction and more working parts. To 
thoroughly comprehend the thermal 
actions in the compound engine in 
respect of temperature ranges one 
need only sit down with a copy of 
Pray’s tables and suitable scales, and 
the diagrams, and find the tempera- 
tures corresponding to the highest 
and lowest points in the diagrams. 
The relative powers developed in 
the two cylinders may be worked 
out at the same time. With an un- 
limited supply of steam the later the 
cut-off the greater will be the power 
developed, but where merely so much 
steam is given to be used, as in the 
compound engine, then the greatest 
power is obtained by early cut-off. 
It is easy to see this must be so. 
The first cylinder is really acting as 
a pump and pushing forward a fixed 
volume of steam per stroke, and the 
only way of escape is through the 
low-pressure cylinder. This must necessarily 
use all the steam and obviously what it does 
not use one stroke must be used and at a 
higher pressure on the next stroke. Indeed, 
by cutting off early enough, we could bring 
boiler pressure upon the low-pressure piston, 
the high-pressure diagram becoming a hori- 
zontal line a 6, and the low-pressure diagram 
becoming as Fig. 1. Almost invariably my 
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own experience of engines has led me to 
consider that the chief fault of compound 
practice is that the low-pressure cylinder is 
not charged with its fair share of the load, 
whereas it really ought to have the most. 
Too often the low-pressure piston gets too 
little steam to move it the first bit of its 
stroke. Yet it isan easy matter to change 
Fig. 2 to Fig. 3. 
———_->e—__—__ 


A Horse-Power Planimeter. 

We present on the preceding page engrav- 
ings of a planimeter which reads horse-power 
direct from the indicator card. The method 
by which this is accomplished is best shown 
by comparison with the usual instrument. 

The usual polar planimeter, Fig. 1, has a 
recording wheel W whose axis is parallel to 
the tracer bar A B. This wheel scrapes 
along the paper for all movements parallel 
to the tracer bar, but rolls for all movements 
perpendicular to it. After tracing a figure 
the result of such perpendicular movement 
is read from the graduated circumference of 
the wheel W. The instrument to which we 
call attention acts on an entirely different 
principle. Its wheel W (Fig. 2) both rolls 
and slides on its axis which is perpendicular 
to the tracer bar A B. It rolls for all move- 
ments parallel to the tracer bar and slides on 
its axis for all movements perpendicular to 
it. After tracing a figure the result of such 
perpendicular movement is read from the 
scale next the wheel (Fig. 2). This scale is 
triangular, and any one of its six graduated 
edges can be brought next the wheel. Thus 
the wheel movement can be read in the unit 
best suited to the work, and all factors or 
corrections are avoided. 

The general equation of the polar planim- 
eter has been frequently established. Prob- 
ably the most elegant proof covering both 
constructions is that presented by Prof. Wm. 
H. Echols in the ‘‘ Annals of Mathematics,” 
Vol. V., p. 11, August, 1889. This general 
equation asserts that with any polar planim- 
eter, after tracing a figure, the wheel 
movement equals the area of the figure 
divided by the length of the tracer bar. 
This equation is independent of the position 
of the wheel W or the length of the radius 
bar A @, and its only condition is that the 
recorded movement shall be perpendicular 
to the tracer bar. 

The reading of the instrument equals scale 
multiplied by wheel movement, and since 


wheel movement = “© we notethat read- 
AB 

area 

AB 

tal equation of the instrument upon which 

all its operations are based. 

To read square inches we set the points 
A and B tothe distance apart correspond- 
ing to the scale which is next the wheel. 
Thus, if the 40 scale were next the wheel, 
we would set A and B4 inches apart. The 
instrument would then read sguare inches 
and tenths of a square inch, for the reading, 
on going over one square inch = 40 X } = 
10. If the figure were large and we desired 
the convenience of a longer tracer arm, we 
would turn next the wheel the 100 scale, 
and set A and B 10 inches apart, and still 
read to same unit. By proper selection of 
scale and arm length the instrument will 
read to any unit, such as square feet or 
yards on the different scale drawings. Thus 
to read square feet on a drawing } inch to 
the foot, we use 30 scale, and A and B 7} 
inches apart, or for square yards on a draw- 
ing #inch to the foot, the 60 scale, and A 
and B 7,*; inches apart as given in the table 
accompanying the instrument. 

To read the mean effective pressure of an 
indicator card, we turn next the wheel the 
scale which corresponds to the spring with 
which the card is taken, and set points A and 
B to card length (Fig. 4). On tracing card 


ing = scale X which is the fundamen- 


the reading = °°" x scale = card area 
AB card length 
X spring = M. E. P. 


The horse-power attachment (Fig. 5) is a 
double-hinged scale with a sliding pointer 
on each arm. Supplied with the instrument 
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is a book of tables which give the value of 
33,000 
piston area X stroke 
to 110’ x72”. As these tables run by half- 
inch differences in diameters, and inch dif- 
ferences in strokes, they may be said to give 
this value for any engine. To read horse- 
power, the lines p and gq (Fig. 5) are set to 
the division corresponding to the revolu- 
tions per minute of the engine, and the 
points G and #H/ are set to card length 
(Fig. 6). The scale which corresponds to 
the spring with which the card is taken is 
turned next the wheel, and points A and B 


for engines from 8’ x8” 
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33,000 x cardlength 


piston area X stroke X rev. per min. 
The reading = 








AB= 


card area 
AB 


area 


seale x< = spring X 
B 


and substituting A B, 


reading = 


card area X spring 


x 
engine = horse-power. 


If both cards are, as usual, on the same 
paper we start the tracer point at the in- 


Jury 11, 1895 


itself very accurate, and it is eviden; from 
its construction that wear which cap affs 


, : ct 
its accuracy will take place very slowly 
if at all. Phe wheel is mounted upon a 


glass rod, and needs no lubrication The 


scale is of box wood, finely graduated and 


spring X< card area X piston area X stroke X rev. per minute 
an bee 33,000 x card length eet 
piston area X stroke X rev. per min. 
~ card length 33,000 


= M. E. P. X constant of 


the rest of the instrument is of brass (nicke] 
plated) and steel. It is supplied by its jp. 
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are set to the division corresponding to the 

value —. __ 88,000 as given by the 
piston area X stroke . = 

tables. The attachment is removed, and the 

card traced. The reading will be horse- 

power. For by similar triangles (Fig. 6) 

33,000 

ry so ‘ 006 = :: card length : 

piston area X stroke 


revolutions per minute, or 


tersection of the two expansion curves, 
and tracing first one and then the other 
we read the total horse-power direct from 
the scale. Thus the instrument performs 
automatically all the operations called for 
by the usual formula for horse-power, and 
does it without sacrificing accuracy, sim- 
plicity or portability. 

One of the instruments which we have 
submitted to some very severe tests proves 











ventor, E. J. Willis, M. E., 211 East Franklin 
street, Richmond, Va. 
- 
Differences in Copper. 





J. T. Milton, in The Practical Engineer, 
London, calls attention to the above subject. 
To the average mechanic copper is copper, 
just as steel used to be steel ; but there is 
copper and copper. The metal is practically 
never pure. Nometal in common use proba- 
bly contains such an amount of different 
impurities, and these naturally have their 
effect upon the reliability of the metal. 
While copper is to-day chemically purer 
than that produced years ago, it is believed 
by many to be inferior in lasting qualities, 
both as to resisting corrosion and in with- 
standing repeated strains without cracking. 
For some purposes what might be called 
impurities are added to the copper in its 
manufacture, with the result of improving 
it in some of its properties. Arsenic up to 
4 per cent. probably improves both the 
tensile strength and the ductility of copper. 
Bismuth, on the contrary, often occurring in 
copper, is always objectionable, even one- 
tenth of 1 per cent. making it absolutely 
unreliable when heated above 212 degrees. 
Lead in small quantities has little bad effect, 
while nickel and silver seem to be beneficial 
in any proportion of mixture. In copper 
made by smelting, oxygen seems to be 
always required to give it ductility, the 
amount required seeming to vary with the 
proportions of the other impurities present. 
Coppersmiths need to know that copper may 
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be made to give up its oxygen if heated in 
a “reducing flame,” or a flame not fully 
charged with oxygen, while oxygen from 
1 oxidizing flame will not penetrate or 
the copper, but will only form a 
The tensile strength 


ar 
chang‘ 
scale upon the surface. 


and ductility of copper vary widely accord- 
ing to the mechanical treatment that it 
undergoes. If properly annealed its tensile 
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joint. The entire sheet, or several of them 
together, were drilled with holes, say, ;5, inch 
. diameter, and about 2 inches apart in all 
directions. The sheet was then rolled up, 
and the ends brazed together to form the 
cylinder of the required diameter, and holes 
were drilled in the brazed portion similar 
to those in the rest of the sheet. After the 
brazing and the drilling the entire shell was 





always a sufficient notice of impending 
disaster. The bulging of the baskets became 
so common that the brazing of the joints 
yas abandoned, and the ends of the sheet 
were butted and united by an outside strap 
with three rows of rivets in each end of the 
sheet, and a strip was also riveted upon the 
opposite side of the basket to balance it. 
The joint thus made did not weaken the 
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Corliss Tandem Compound Engine. 





The accompanying illustrations are repro- 
ductions on a small scale of working draw- 
ings for a Corliss tandem compound engine 
designed by C. M. Giddings, Rockford, IIl., 
who has had considerable experience in 
designing this and other lines of machinery 
while connected with well-known manu- 
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strength is low and its ductility is high. A 
copper tube was lately drawn in one opera- 
tion from No. 8 wire gage to No. 11, an 
excessive draw, more than doubling its 
length. Its tensile strength when drawn 
was 24.38 tons per square inch, but its 
elongation was only 3.1 per cent. in 4 inches. 
After annealing or possibly only partial 
annealing, its tensile strength was 16.66 
tons per square inch, and its elongation was 
44 per cent. in 4inches. In tube works the 
tubes are annealed after every draw. They 
are raised to a temperature of 1,500 degrees 
to 1,650 degrees, and kept at that tempera- 
ture for some time, and then quenched in 
water. The tubes are uniformly heated over 
their whole length in a clear flame with an 
excess of oxygen. In the coppersmith’s 
Shop sheets and pipes are heated over open 
coke fires, the flame may possibly be ‘‘re- 
ducing,” or deficient in oxy gen, if the fire is 
thick. The sheet or pipe is moved about 
over the fire and heated in successive spots 
toa dull red, and is then either quenched 
or allowed to cool, and is considered an- 
nealed, So it depends upon the workman’s 
care an judgment to ensure that every part 
is sufficiently heated, and some may escape. 
T he heating cannot be uniform, and no part 
is heated as hot as in the tube works. 


| Ve once had to do with the manufacture, 

considerable quantities, of cylindrical 
copper baskets for centrifugal machines 
_— in laundries, woolen mills, and various 
other places for drying textile or fibrous 
tuuterials. The baskets were made of various 
sizes, a common size being 86 inches diam- 
ecer by 20 inches deep. The copper sheet 
‘orming the periphery of the basket ,', inch 
thick, was received already sheared to the 
proper width, and long enough to form the 
complete circle with enough to make the 
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tinned upon the inside. The heat required 
for the tinning did not seem to affect the 
tensile strength of the sheet, while the heat 
of brazing very evidently did. After the 
shell was riveted to the bottom of the basket, 
and the top was riveted in, it was then com- 
plete. When the baskets went out into 
service they almost invariably began to bulge 


sheet as the rivet holes did not cut away 
any more of its section than was already cut 
away by the water holes. The baskets 
made in this way were probably double as 
strong as the brazed baskets, but they did 
not give the same timely notice before 
bursting. 

A growing distrust of copper for steam 
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out at the brazed joint, in some cases the 
bulge becoming very large. When the bulge 
was discovered the basket was taken out, 
and another one substituted. In this case 
\ the great elongation accompanying the low 
tensile strength was an element of safety, 
as it allowed quite a large bulging of the 
sheet before it gave away, and there was 


pipes, with the increasing pressures and 
accompanying temperatures employed, has 
led to the use of pipes made of compara- 
tively thin copper closely wound with steel 
wire, the combination forming the lightest 
pipe for the strength required ever pro- 
duced, and we may expect to see them 
widely used.—Eb. ] 












facturing concerns. The high-pressure cyl- 
inder of this engine is 12 inches diameter ; 
low-pressure cylinder, 22 inches diameter ; 
stroke 86 inches. Figs. 1 and 2 show the 
ralve gear for the high and low-pressure 
cylinders, respectively ; Fig. 8 the low- 
pressure cylinder; and Fig. 4 the cross- 
head, connecting rod and details. 

These drawings are self-explanatory, and 
need no further remarks from us. They are 
not presented so much as illustrations of 
engines, as to show the line of business 
entered into by Mr. Giddings, which we 
believe to be a new one, and will enable a 
machine builder to buy his designs ready- 
made, so to speak. 

——_-q>o—_—_—_—— 
How to Hire Hands—Delicate Corre- 
spondence, 


I bad been shown a great number of ex- 
tremely interesting operations, and case after 
case filled with the finest jigs and special 
tools; I had passed through department 
after department full of busy workers, many 
of them women of evidently unusual intelli- 
gence and skill ; I had asked some questions 
and had received a vast amount of most in- 
teresting information. The vice-president 
wound an almost invisible filament of metal 
on a folded paper—it was like a golden hair 
of inconceivable fineness—a sample of wire 
one thousandth of an inch in diameter drawn 
from an alloy of his own discovery, and 
gave it to me, remarking that it was a great 
achievement to draw wire of that fineness of 
that alloy, even though the draw plates were 
fine white diamonds pierced with the need- 
ful almost undiscoverable holes, and the 
wire drawer was his most experienced girl. 
This gave me my opportunity. The work I 
had seen was of the most exact description, 
in many instances gaging closer than good 
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watch work, and the location of the factory 
was not in a town noted for the extreme 
skill of its work people. ‘‘ Where do you 
get your help?” “Do you make 
it yourself ?” 

“* Almost all of it,” replied the vice-presi- 
dent, ‘‘all of it, 1 might say. All of our 
girls are of our own training exclusively, 
and our skilled workmen have been trained 
and specialized here so that they are not at 
all what they were when they came to us.” 

‘“They never leave you ?” 

**We had one strike, due entirely to want 
of tact on the part of a superintendent ; that 
cost us some men we did not wish to lose. 
We do not think it good policy to take a man 
back -who once leaves us ; we prefer to take 
new hands, and form them under the in- 
fluence of our system. Our work is, as you 
have seen, minutely subdivided ; we keep 
careful histories of all operations, elaborate 
drawings of all tools, with records of per- 
formance, and so are able to illuminate the 
projected doings of the future with the light 
of experience. We find that extremely 
skillful men from other establishments are 
slower to fall into our routine than younger 
and less experienced hands. To tell you 
the whole truth, and to touch a very annoy- 
ing subject, our establishment seems to be 
regarded as a kind of nursery or training 
school for fine workers by other concerns in 
the same line, who seem to have no scruple 
against sending their agents here to take our 
help away—yes, always by the offer of more 
pay. As you see, our hands are well treated, 


I asked. 


and increased pay is the only possible in- 
ducement they can have to leave us and take 
service elsewhere. It is often, always, I 
may say, extremely annoying to have men 
we want to use taken away from us ; some- 
times it is extremely costly to us as well as 
annoying ; and we have not even the small 
consolation of knowing that men we liked 
have bettered themselves by a change, for 
they seldom stay long in their new places. 
It is our aim here to make the system govern 
everything ; hence our best hands are those 
who most readily fall under control of our 
special methods. In a new shop, these 
valued workers of ours find either a new 
system or no system at all, and they are in 
the position of trained soldiers called upon 
to do independent scouting duty. They do 
not produce the results expected in their 
new places, and the effect of the change is 
seldom satisfactory on cither side. But the 
other houses continue the practice of hiring 
my men away. Only yesterday I lost two 
men whom I cannot replace immediately, 
and whom I need very much. No, I have 
never said anything about it, until this last 
vase of the men who went yesterday. I 
wrote a letter which I think will reach the 
management of the establishment which 
hired those two men away. Yes, you can 
have it for publication with my name if you 
wish, but I do not think it would be best to 
give the name of the company hiring my 
men away from me, though it would be no 
more than simple justice to give the letter in 
full as I will give it to you. The subject is 
certainly of importance, and is one of deep 
interest to every manufacturer who endeav- 
ors to reach a high standard of excellence in 
his output. I shall be glad to have the 
Macuinist print what I have just said 
to you, and what I said in my letter to 
my rival. This practice of enticing men 
away by offer of more pay is not a good one 
for either of the three principal parties ; it 
is bad for me to lose men I need, and the 
men do not gain by it for reasons I have 
stated, and the new employer does not find 
the man who fits my system perfectly filling 
a similar position in his factory ; so no one is 
benefited in the long ran. I think a full 
consideration of all sides of the transaction 
will lead to its discontinuance. I have had 
no reply to my letter to the X. Company. I 
shall be glad to let you have it when it comes.” 

This is the letter the vice-president wrote 
to the X. Company : 
(Cony. ] 

Apri 10, 1895. 
J. F. K., Esq., 
Care X. Elec. & Mfg. Co. 
My Dear K.:—I am constrained to write 
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to you about a matter with which I am 
quite sure you have nothing to do, but in 
which I think you can be of some service to 
both the X. Company and myself. 

For several years persons in the employ of 
the X. Company have been in the habit of, 
from time to time, recruiting the force of 
mechanics employed by that company from 
the ranks of men employed in my factory, 
and doing so by offering inducements in the 
way of larger salary than is paid in this 
locality. In one sense I presume I ought to 
take it as a compliment, and in another sense 
I suppose I ought to take it as an insult. As 
a compliment, because it is evident that un- 
less the mechanical work of the company I 
am identified with was of a high order, its 
mechanics would not be sought for. As an 
insult, because the action might be construed 
to assume that the good work turned out of 
this factory is due to the mechanics em- 
ployed rather than to the system of planning 
and doing the work. 

During the past week there has been an- 
other employe of the X. Company in Y. for 
the purpose of enticing away from the serv- 
ice of this company several of the employes, 
and he has secured two of my men at an ad- 
vanced rate. 

Honorable manufacturing concerns en- 
gaged in the manufacture of machinery are 
particularly cautious to avoid doing any- 
thing having the appearance of enticing 
men away from their competitors, and more- 
over, most concerns of long experience in 
manufacturing know that nothing is gained, 
in the end, by such practice. They recog- 
nize the fact that there are plenty of suffi- 
ciently skilled mechanics in this country to 
enable them to properly conduct their busi- 
ness, and that they are easily obtainable by 
the simple means of making their wants 
known through the technical press. 

Of course, the practice of enticing away 
employes must sometimes cause temporary 
inconvenience, and frequently some loss to 
the party or parties who are its victims ; 
and there can be no doubt about it being not 
only reprehensible, but also a thoroughly 
dishonorable and utterly foolish practice. I 
know, however, that it has been very com- 
monly practiced by electrical corporations, 
who, indeed, have never hesitated to violate 
any law of business morality, even when the 
inevitable results to themselves were sure to 
be most disastrous. In my opinion, those 
corporations guilty of it have never gained 
any advantage by the practice, but have in- 
variably lost, and I believe there is a good 
reason for it. 

Long experience in manufacturing enter- 
prises has convinced me that good work is 
more the result of personal effort and knowl- 
edge on the part of the managing head of a 
concern than the result of the skill of the 
help employed. If the man at the head of a 
concern does not know what constitutes good 
work, and the methods essential for its 
economical production, mechanical skill, no 
matter how great, will not lead to success. 
Indeed, I have long been convinced that it 
is an absolute truth that the moat skilled me- 
chanics are generally the least able to pro- 
duce or devise methods of producing good 
work commercially. 

Unless the X. Company is particularly de- 
sirous of inflicting injury upon me, putting 
me to inconvenience and antagonizing me, 
it would be just as easy, less expensive and 
more honorable to secure the help it needs in 
other ways than by permitting its employes 
to act as recruiting agents in my factory. 

I ask you, therefore, to do me the favor 
of bringing the matter to the attention of the 
proper authorities of the X. Company, so 
that they may be made fully acquainted 
with the actions of their employes in this 
matter. 

Yours very truly, 
Z., Vice-President. 
4 
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We have received from C. E. Laetzer, 
Williamsport, Pa., a neat and handy ‘‘U. 8S. 
Standard Thread Reference Gage.” It is 
of sheet steel, with all the dimensions of 
standard threads from } inch to 6 inches 
upon one side, and rules for its use and also 
for computing change gears upon the other. 


LETTERS FROM PRACTICAL MEN. 


Weight—Force— Mass. 
Editor American Machinist : 

The following article is an answer to some 
of the questions asked by ‘‘ Bell Crank” and 
‘*Anti-Know-All,” in the issue of the AMERI- 
CAN Macurnist for March 28th. 

When a person tries to lift a free body he 
encounters a resistance, and this resistance 
is due to the attraction of the earth. Ac- 
cording as the resistance is great or slight, 
he calls the body heavy or light. If two 
homogeneous bodies, A and B, are of the 
same size (equal volumes), and A offers a 
greater resistance to being lifted than B, A 
is said to be heavier than B. The only rea- 
son that A offers greater resistance than B 
is because A contains more matter than B. 
Were the volume of B to be increased until 
it contained the same amount of matter as 
A, it would then offer the same amount of 
resistance to being lifted that A offered. 
This resistance which all bodies offer to 
being lifted is called wetght. 

In order to compare the weights of differ- 
ent bodies it is necessary to have a standard. 
The standard weight used in English-speak- 
ing countries is a bar of platinum owned by 
the British Government, which has been 
officially declared to weigh one pound, or 
7,000 grains. 

Force may be defined as that which pro- 
duces or tends to produce or destroy mo- 
tion. In order to lift a body it is necessary 
to apply a force, and this force varies with 
the weight of the body. Ordinarily, force 
is regarded as a pressure or a pull. In other 
words, a force of 10 pounds is equivalent to 
& pressure or pull which a weight of 10 
pounds produces. Weight and force, then, 
appear to be equivalent to each other, and 
so they would be but for the fact that the 
weight of a body varies, ¢. e., the resistance 
which a body offers to being lifted is not 
the same at all places. It has been found 
that for a body upon or beyond the earth’s 
surface, its weight decreases as its distance 
from the center of the earth increases. The 
earth is not round, and its radius is greater 
at the equator than at the poles, hence, a 
body will weigh less at the equator than at 
any other place on the earth’s surface since 
the attractive force exerted by the earth is 
assumed to be concentrated at its center, and 
a body at the equator is farther from the 
center than it would be at the poles. The 
unit of force, however, does not vary, being 
always equivalent to that pressure which 
will deflect the indicator of a spring bal- 
ance the same amount that the platinum 
standard will deflect it at the latitude of 
London. 

Suppose a body to rest on a frictionless 
horizontal plane. It is evident that the 
very slightest foree will move the body, no 
matter how heavy it may be, and according 
to Newton’s first law of motion, it will con- 
tinue to move forever, unless stopped by an 
equal force external to the body, which acts 
in a direction opposite to the original force. 
Suppose that the body weighed 10 pounds, 
and that it was desired to move it 80 feet 
in 2 seconds, what constant force (steady 
pressure) acting throughout the entire dis- 
tance of 80 feet will cause the body to move 
80 feet in 2 seconds? It is readily seen that 
although the slightest force will put the 
body in motion, it will not necessarily move 
it 80 feet in 2 seconds. In order to find the 
value of this force it is necessary to com- 
pare it with some known constant force 
which produces a known effect. Force of 
gravity, the term which is applied to the 
force of attraction which the earth exerts 
upon all bodies, is the best known example 
of a constant force, and is one which has 
been thoroughiy studied, and which has 
been the subject of a vast number of experi- 
ments. 

It was previously stated that the weight 
of a body varied with its distance from the 
center of the earth; still, for a short dis- 
tance (a hundred feet or so) above the 
surface, the variation is so very slight that 
it may be entirely neglected in calculations. 
Such being the case, a body weighing 1 
pound suspended a few feet above the earth 
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will be attracted towards the earth with a 
force of 1 pound, the body having been 
weighed with a standard spring balance, 
For the movement of the body a short dis- 
tance up or down, the force of gravity will 
remain 1 pound; hence, if the body is 
allowed to fall, the force of 1 pound due to 
the earth’s attraction acts upon the body as 
a constant force (steady pressure) t) rough. 
out its fall, and the velocity which was zero 
at the beginning constantly increases until 
the body strikes the earth. A body whose 
velocity is continually increased is said to 
be accelerated, and the change in velocity js 
called acceleration. If a constant fo 
upon a body, it will produce a constant 
acceleration, therefore, for short distances 
above the earth’s surface, a freely falling 
body which meets with no resistance wil] be 
constantly accelerated by the force of gray. 
ity. If the suspended body weighed 19 
pounds instead of 1 pound, the force of 
gravity would be 10 pounds, but the rate of 
acceleration, were the body allowed jo fall 
freely, would be the same as in the case of 
the 1-pound weight, since the force of 10 
pounds acts upon a weight of 10 junds, 
From this it may be stated that ali freely 
falling bodies have their velocities » celer 
ated at the same rate for the same latitude. 
whatever their weights. At the latitude of 
London freely falling bodies are accelerated 
at the rate of 32.2 feet per second every 
second during their fall, provided they meet 
with no resistance. This value 82.2 is de- 
noted in mechanics by the letter g, and is 
called the acceleration due to gravity. For 
the latitude of New York g is very nearly 
equal to 32.16 feet per second. 

It should now be clear that a constant 
force of 1 pound acting upon a body weigh- 
ing 1 pound, which is perfectly free to 
move, will give to that body an acceleration 
of g feet per second every second. If the 
body weighed 10 pounds, a force of 10 
pounds will give it an acceleration of 4 feet 
per second also. Since the value of g de- 
pends upon the force of the earth’s aitrac- 
tion, a little thought should make it evi 
dent that this fact affords a means of com- 
parison for ascertaining the effect which a 
given constant force will produce upon any 
body of known weight. To make this clear, 
suppose that a body were to weigh 1 pound 
at the latitude of London, and that by some 
means the force of gravity were to be 
doubled, the body would then weigh 2 
pounds, the value of g would also be doubled 
and the acceleration due to gravity would 
then be 82.2 x 2 = 64.4 feet per second. 
Also, suppose that the force of gravity 
could be decreased until it was only half as 
great, the body would then weigh only } 
pound on a standard spring balance, and the 
value of g would be only 32.2 x $= 16.1 
feet per second. 

In either of the last two cases, were the 
body resting on a frictionless horizontal 
plane, a constant force of 1 pound would 
produce an acceleration of 32.2 feet per sec- 
ond, no more, no less. This should be ap- 
parent since the force of gravity would have 
no.effect in causing or retarding motion if 
the body rested ona frictionless horizontal 
plane ; and since the force of gravity may 
be assumed to increase or decrease indefi- 
nitely, the strange anomaly is presented of a 
constant force of 1 pound producing a con- 
stant increase in the velocity of a certain 
moving body, no matter what its weég/t, of 
32.2 feet per second every second that it 
acts. From this, the conclusion is irresist- 
ible that weight is not and cannot be an un- 
varying measure of the amount of matter 
that a body contains, 7. e., it is not a prop- 
erty of matter, since in the above cases the 
same body weighed 1 pound, $ pound «nd? 
pounds. The conclusion is also arrived at 
that a constant force acting on the same 
amount of matter will always produce the 
same acceleration whatever the weight of 
the body. 

The absolute (unvarying) measure of the 
amount of matter that a body contains is the 
quotient obtained by dividing the weight of 
a body (determined by means of a standard 
spring balance) by the value of g at the 
place where the weighing was done. AP 
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plying this rule to each of the three cases 
' ve, the amount of matter contained 


cited abo 

5. tha hody is: 1 . 2 and + all of 
— 32.2° 64.4 16.1 

which equal to ea The quotient thus 
obtaine is called the mass of a body, and so 
long us the same quantity of matter remains 
in the holy its mass never changes, provided 
the upi weight and acceleration are not 
chang' 

To express the value of the mass gf a body 
by me of a formula, let W = the weight 
of a body and m = the mass, then : 

m= W+g. (1) 

If th: British system of weights and meas- 
ures are used, the value of W must always 
be tak n pounds and the value of g in feet 
per s d. If the value of W were taken 
in ou! and g in miles per hour and these 
values were substituted in formula (1), the 


chances are that the value of m would be 


widely different from its true value ; hence, 
it is necessary to reduce the ounces to 
pounds and the miles per hour to feet per 
second before substituting in the formula. 
If this }e done, the value of m (the mass of 


the body) will always be the same when the 


bods weighed with a standard spring 
balane 
It was previously shown that a body 
whose mass was 1 and which ordinarily 
82.2 
weighed | pound, would weigh 2 pounds if 


the force of gravity was doubled. It was 
also shown that if this body were free to fall 
the constant force acting upon it would be 2 
pounds, and the resulting acceleration would 
be 64.4 feet per second. In other words, 
doubling the force acting on the same mass 
doubles the acceleration. In the same man- 
ner it can be shown that halving the force of 
gravity halves the constant force acting 
upon the body and halves the acceleration. 
In the first case, the constant force is 2 
pounds and the acceleration is 64.4 feet per 
second, and in the second case the constant 
force is $ pound and the acceleration 16.1 
feet per second. From this it is easy to see 
that multiplying the mass of the body by 
the acceleration gives the constant force, 
1 
2 


» 
.& 


since | x 64.4 = 2 pounds and I x 
3 32.2 
16.1 = 4 pound ; moreover, since any com- 
bination similar to the above will give simi- 
lar results, it follows that if the mass of a 
body be multiplied by its acceleration in feet 
per second, the result will be the constant 
force which gave the body that acceleration. 
Letting F = the constant force in pounds, 
F=ma. (2) 
The formula for finding the acceleration 
When the distance passed through in feet, 
and the time, are given, is : 
a=28s+f??*; (3) 
Which @ is the acceleration in feet per 
cond, * is the distance passed through in 
leet, and ¢ is the time in seconds. 


il 


Applying formula (3) to the example 
five near the beginning of this article, s = 


SO feet 


und ¢ = 2 seconds ; hence, a = 2 x 
-* = 40 feet per second. The mass of 


st) 


body is , and the constant force re- 


10 
32.2 
‘ircd to move it 80 feet in 2 seconds is as 
) == 12.422 pounds. 
‘ acceleration of a body moving through 
‘ 9 
i foot in 1 second isa = 2% = 2X1 — 
¢ 1° 
per second, and the force required to 
a hody weighing 1 pound through 1 
in Lt second isma = 2S xX2= e 3 
32.2 16.1 
J. J. CLARK. 
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“1 pound, nearly. 
Scranton, Pa. 





whe Purchasing Agent Nuisance. 
Editor American Machinist : 

Kicent and appropriate remarks in your 
paper concerning the purchasing agent, 
move me to remark that he is a nuisance 
vherever he is found, particularly in the 
vear business. 

Leample 1.—I got an order from a pur- 
chasing agent of a large company for a lot 
1 gears, to be ‘‘ of best possible quality,” as 
he expressed it. No price was asked, and I 
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made the gears from best steel and phosphor 
bronze, and planed in the bevel gear teeth ; 
that being the best I knew as to quality. 
Sent in, with bill. Shortly got a ‘‘ kick,” 
saying that a duplicate of the order was at 
the same time sent to another maker, and 
his bill was about half mine. I investigated 
and found that the other maker used com- 
mon composition instead of phosphor bronze, 
vast-iron instead of steel, and chopped out 
the teeth as rapidly as possible. I stuck to 
my price, was told that my bill would not 
be paid, and had to threaten suit to get my 
money. I was just aching to sue for it, for 
the fun of it, but the P. A. never fights. 

Example 2.—Got a ‘blue print,” with 
request to estimate cost. Blue print speci- 
fied dimensions of the ‘‘ college graduate ” 
sort, pitch diameter 4.67352 inches, teeth to 
be just so deep and so-and-so, without the 
slightest regard to standardsin use. I asked 
the parties to come down to standard pitch, 
and was informed that my advice had not 
been asked, but that my estimate alone was 
required. I don’t know who made those 
gears, but he had a job of it. If there is 
anything in this wide world that is a little 
smarter than anything else, it is the fresh, 
young fellow who has just graduated from 
some polytechnic institute. It is hard work 
rubbing common sense and practice into 
him. He is a little better than the ‘‘self- 
made” man when he has been hustled about 
for a year or two and has had some of his 
mathematics shaken out of him, but at first 
he is atrial. I have been there myself, and 
the amount of book knowledge I have for- 
gotten is large. 

Hrample 8.—Got a ‘‘ blue print,” without 
information as to material required. Asked, 
and was told to make it of steel or cast- 
iron, ‘‘as may be the cheapest.” 

These, and numerous other practical ex- 
amples of the purchasing agent, have taught 
me to estimate at least 50 per centum more 
in such cases than where the work is laid 
out and managed by some _ hard-handed 
mechanic who knows that there are gears 
and gears; that steel costs more than cast- 
iron to work, although it costs less to buy in 
the rough; that rawhide will not ‘‘ outwear 
steel,” and that the lowest price seldom 
means the cheapest product. 

Lexington, Mass. GEORGE B. GRANT. 


Cast-iron Pulley Arms, 
Editor American Machinist : 

Having had over 25 years experience 
making and using machinery and tools, I 
feel that I can criticise Prof. De Volson 
Wood, page 483, where he says: ‘‘ This is 
especially the case where light parts join 
heavy parts. Thusina pulley, if thestraight 
arms join the rim at right angles, as at a and 
b, the arm being the lightest will cool first, 
and by contracting pull away from the rim, 
making a crack at @ and 0.” 

Some of us old heads had a controversy 
through the AMERICAN MACHINIST fourteen 
years ago, in regard to shrinkage in pulleys, 
and I am certain that cast-iron shrinks to-day 
very much as it did in 1881. 

I believe I have never seen a pulley with 
heavy rim and light arms break while cool- 
ing. I have, however, seen a good many 
broken arms in pulleys with light rims, in 
comparison to the thickness of metal in arms 
and hub. 

I have witnessed a few cases where the 
arm pulled off with a snap from the com- 
paratively thin rim, while the pulley stood 
on the machine shop floor ready to be bored. 
Some of us know that straight cast-iron bars 
can be bent into letter S when carefully 
handled at the proper heat—which is a dull 
red ; to be too hot would be as disastrous as 
to be too cold. 

My partner and I once accepted a small 
engine lathe with 8-foot bed, in payment 
for a debt of $25. The lathe had passed 
through a fire the previous day, and was 
hanging down like a hammock, though 
perhaps not quite somuch. I think about 
three-quarters of an inch. 

We brought that lathe bed within one- 
sixteenth of an inch of straight, with fire, 
and afterward planed it. About fifteen 
days’ time was put on the lathe, and it was 


sold for $250 to machinery dealers in Chicago, 
who never guessed it had been through a 
fire. 

This may seem like digression from the 
subject, but wait. I know that an iron 
vasting at a certain heat is very pliable, 
and can be readily bent. Pulley arms 
are often much thicker than the rim, and 
the hub is necessarily heavier than the rim. 
Pulley arms may be straight and thin, and 
no danger of breaking while cooling. When 
a pulley arm breaks while cooling this is 
what takes place: The rim being the thinnest 
part of the pulley, it cools quickest, com- 
pressing the softer arms and hub somewhat. 
Afterward the hub and arms are losing 
their heat more rapidly than the rim, be- 
‘ause at this time hotter, and are also be- 
coming very rigid, and every part is now 
too cold to stretch, consequently a longitu- 
dinal strain is created in the arms which 
often amounts to more than the arm can 
resist, and it pulls apart at its lightest part, 
which is near the rim. 

It is the part which cools last which does 
the mischief. It is the same way in harden- 
ing tools. J. KE. McCoNNELL. 


The Angle of Projection, 


Editor American Machinist : 

I have read the various articles on the 
proper method of projection which have 
appeared in this paper, since Mr. Spaulding 
brought up the subject, and I think that 
uniformity of practice is desirable. In the 
first angle of projection, the object to be 
drawn is placed above a horizontal plane 
which we will consider as the plane of the 
paper; an imaginary vertical plane is then 
placed behind the object at right angles to 
the horizontal plane ; points from the object 
are then projected upon the horizontal plane 
(as they would appear to the eye if placed 
above the object) and connected by lines; this 
view of the object is called the plan. Then 
points from the object are projected upon 
the vertical plane as they would appear to 
the eye if placed in front of the object ; the 
vertical plane is then turned back around its 
intersection with the horizontal plane until 
it is even with the plane of the paper, and 
we have the front elevation above the plan. 
If it is required to make right and left-hand 
side views, a vertical plane is placed at the 
right of the front elevation, and a view of 
the left side of the object is projected upon 
it; it is then turned to the right until it is 
even with the plane of the paper, bringing 
a view of the left-hand side of the front 
elevation at its right. For a view of the 
right-hand side of the front elevation a 
vertical plane is placed at the left and 
turned back around its intersection, towards 
the left, bringing a view of the right-hand 
side of the object at the left of the front 
elevation. And similarly, if a bottom view 
of the object was required it would be 
placed above the front elevation. 

In the third angle of projection, the 
object to be drawn is placed beneath the 
horizontal plane, and behind the vertical; 
suppose these planes are transparent. The 
top view of the object is then projected 
upon the horizontal plane, and the front 
elevation upon the vertical; the vertical 
plane is then turned around its intersection 
with the horizontal bringing the front eleva- 
tion below the top view. To get the right 
and left-hand side views of the object, 
vertical planes are placed to the right and 
left, and turned around their intersections, 
bringing a view of the right-hand side of 
the object at the right of the front elevation, 
and a view of the left of the front elevation 
to correspond, and if a bottom view was 
desired it would be placed at the bottom. 
It will be seen that if we have an arrange- 
ment of views drawn in the first angle of 
projection, and wish to arrange them ac- 
cording to the third angle, we could trans- 
pose the arrangement of views around the 
front elevation, bringing a view of the right 
at the left, the bottom at the top, etc. 

The purpose of a drawing is to show what 
is wanted, and it is essential in order that 
the drawing may not mislead, to know 
just how these planes are turned around 
their lines of intersection. Now, if the 
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views are arranged as in the third angle, all 
a workman needs to do to understand the 
drawing, is to imagine the paper folded at 
right angles between any two adjacent 
views, and imagine the object placed oppo- 
site these views, and he will have a correct 
idea of its form to work from. If the views 
are arranged according to the first angle, he 
would need to know how the planes are 
turned, and then it would be doubtful if he 
gets along as well asif the views were ar- 
ranged according to the third angle. I 
prefer the third angle of projection, and as 
it seems to be the best arrangement of views 
for machinists to work from, I think it 
should be adopted. J.T. G. 









































































































Bolt Tension, 
Editor American Machinist : 

In Professor Wood's second article on 
‘*Machine Design,” in the AMERICAN Ma- 
CHINIST for June 13th there occur one or two 
statements which do not seem to me to be 
quite correct, and coming from so great an 
authority as Professor Wood, they are all 
the more likely to mislead. 

The chief of these is in his calculation of 
the number of bolts to hold the cylinder 
head on, in which he deducts from the 10,000 
pounds per square inch, which he allows for 
the safe tensile strength of wrought-iron, 
4,000 pounds for the stress due to screwing 
up the nut. 

{ think this matter was all threshed out in 
the AMERICAN MACHINIST some five or 
six years ago, but perhaps it is permissi- 
ble to recall the principle of the matter. 
This is that a bolt is elastic and acts just 
like a co:led spring. The further it is screwed 
up the greater the tension put upon it, be- 
cause tt has to stretch further. If the bolt, 
cylinder head and flange were all absolutely 
rigid and inelastic (which no material of 
any kind whatever is), the nut could be 
screwed up just as far with the fingers as it 
could with a four-foot wrench, once the 
cylinder head were shoved into place 

Tightening up the nut with a wrench is 
precisely the same as screwing down the 
spring of a safety valve, it puts the “initial 
tension” on both, and no more reduces the 
safe effective strength of the bolt in the one 
case than it reduces ‘the pressure at which 
the spring would take a permanent set in 
the other. 

In order that the cylinder-head joint may 
not leak, the initial tension on the bolt must 
be greater than the pressure which the steam 
will put upon it, for if it is less the bolt will 
stretch further under steam pressure and re- 
lieve the pressure which the spring of the 
bolt puts on the joint, so allowing the head 
to leave the flange and leakage to occur, just 
as the safety-valve spring is further com- 
pressed and’ the valve forced from its seat 
when the pressure of the steam exceeds that 
of the spring. 

lt is evident, therefore, that instead of de- 
ducting the initial tension from the safe 
strength of the bolt to obtain the capacity of 
the bolt to resiststeam pressure, this capacity 
depends first of all upon the initial tension 
of the bolt, which in turn may be anything 
within the safe strength. It is surprising 
also that Professor Wood, in writing upon 

the thickness of the cylinder flange, after 
rejecting the calculation for strength as 
insufficient, should not speak of the impor- 
tance of having the flange thicker than the 
head, so that in case of breakage it will be 
the cylinder head rather than the cylinder 
which will go, and also of the importance of 
having the flange s‘7ff enough on account of 
making the joint. With the flat-face joint 
shown by Professor Wood this is especially 
important, the more so that he advocates 
setting the studs so far out that the tap will 
come throagh clear of the cylinder wall, 
which would seem less important than hav- 
ing the stud as close as possible to the place 
where the holding is to be done. 
J. E. Jounson, Jr. 
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The Piston-rod Explosion, 
Editor American Machinist: 


When I read the account which you 
quoted from the Sibley Journal of Hngineer- 
ing, of the explosion of a piece of a piston 
rod, and your comment on it, it recalled an 
incident which happened several years ago. 
In heating a 5-inch steel shaft belonging to 
a tug boat, when at a red heat, it exploded, 
the opening in one side being about 14 inch- 
es by 6inches. A slight flaw in the end of 
the shaft indicated that it was ‘‘ piped,” and 
as the shaft had been constantly submerged, 
it was decided that the water had entered 
this flaw, but for some reason was unable to 
escape, and the steam pressure caused the 
explosion. Wa. MERRILL. 

Saginaw, Mich. 
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Enforee the Rules or Amend Them. 





We think it is probable that the meetings 
of the American Society of Mechanical En- 
gineers are at least as well managed as those 
of any similar society. Its officers and mem- 
bers are for the most part men who have 
had special training in the art of managing 
affairs, and fully appreciate the importance 
of directed, orderly and systematic proced- 
ure. The fact that they are so, while it in 
one way helps those who have charge of 
the society’s affairs, in other respects makes 
their position more difficult, because the 
standard of attainment in this respect is 
higher than it otherwise would be. 

The rules of procedure which have been 
adopted by the society respecting the pres- 
entation of papers and discussion upon them, 
while they are probably not perfect, yet 
have been adopted, we know, as a result of 
very much and very careful study, and, of 
course, with no other object than to secure 
the best possible results for the greatest 
possible number of members. There have 
been a few criticisms and objections to some 
of these rules, but we are quite certain that 
the vast majority of the members, especially 
of those who have given the matter any 
attention, believe that they are wisely con- 
ceived, that they promote the best interests 
of the society, and of most of its members. 
For this reason we think it is a matter for 
regret that they should be practically aban- 
doned or ignored, as they were at Detroit. 

Stated briefly, the rules provide that all 
papers to be presented at a given meeting 
shall be prepared and submitted in time to 
get them in type three weeks before the 
time of the meeting. It is expected that 
every member who intends to be present at 
the meeting will receive printed copies 
beforehand, and will familiarize himself 
with such of them as he is specially inter- 
ested in or wishes to discuss. This makes it 
unnecessary that papers should be read in 
full, and the rules, therefore, provide that 
abstracts only shall be presented, and that 
not more than five minutes shall be allowed 
for the presentation of any one paper. 

Regarding discussions of papers, the rules 
provide that, where a member has reduced 
his discussion to writing, he may have ten 
minutes in which to present it, but that 
extemporaneous discussion shall be limited 
to five minutes for each speaker, and that no 
speaker shall claim the floor the second time 
until all who wish to speak upon the sub- 
ject have had an opportunity todo so. Not 


a single requirement of these rules was ob- 


served during the recent meeting. One 
member spent at least half an hour in what 
was virtually an extemporaneous address 
upon a range of subjects more or less re- 
motely connected with the subject of his 
paper, which he was supposed to be pre- 
senting by abstract, and in discussion each 
member spoke as long as he thought he had 
anything to say, and took the floor as often 
as he chose, seldom even waiting for recog- 
nition by the chair, or seemingly to thin‘ of 
observing either the special rules gove::ing 
the society, or the common rules su posed 
to govern all deliberative bodies. 

For some time past there has k2en too 
much laxity in the matter of accepting and 
presenting papers not received in time to be 
sent out to members in advance of the meet- 
ing, thus preventing their previous study as 
contemplated by the rules. In the case of 
this last meeting this mistake was avoided ; 
papers received too late were held over for 
presentation at a future meeting, and those 
accepted were sent to members in time for 
study and preparation of discussions. Under 
such circumstances, nothing short of the re- 
peal of rules by the society justifies their 
abandonment during a meeting, and no 
member has a right to object to their courte- 
ous but firm enforcement; while all mem- 
bers who attend have a right to expect that 
rules adopted deliberately and in the inter- 
est of the membership generally, will be ob- 
served by all members and enforced by the 
presiding officer. 

Not every one can abstract a paper well. 
A man may be the best living authority on 
the subject of which he treats, may write an 


excellent paper upon it and yet fail in an at- 
tempt to present briefly its essential points. 
The secretary of the society by much prac- 
tice, and probably also by reason of some 
natural adaptability for it, has become an 
expert in abstracting. He can, within the 
prescribed limit of time, skip through a 
paper, pick out its salient points and present 
them in such a manner as to bring the sub- 
ject fairly before the meeting ; and there are 
those who think it would be a gain if it were 
made a regular order that he should present 
all papers. In lieu of this, which would be 
objectionable on some accounts, a good plan 
would be, we think, to require each author 
to present with the manuscript of his paper 
an abstract of it to be passed upon by the 
publication committee, printed with the pa- 
per and read by its author or the secretary 
in presenting it. This ought to lead to the 
best possible presentation by abstract in 
most cases, and if printed along with the 
paper would certainly add very much to 
the value of the volumes of published pro- 
ceedings, by making their contents much 
more convenient for quick reference when 
studying the literature of any certain subject. 

The entire abandonment of restrictions 
upon the time taken by members in present- 
ing and discussing papers would reduce the 
numberof papers possible to be considered 
at any one meeting, and, of course, much 
reduce the range of subjects treated, which, 
it seems to us, is not desirable. All themem- 
bers are not equally interested in all subjects 
connected with mechanical engineering, the 
rules provide that the minimum of time re- 
quired for the proper consideration of each 
paper shall be devoted to it by the society as 
a body and yet give ample opportunity for 
each imdividual member to give any paper 
he may choose such fuller study as may 
seem to him desirable. 

We believe they are admirable rules; that 
the society should see that they are reason- 
ably enforced, or make such changes in 
them as may seem desirable to the majority 
of the membership. 

————_+>—___—_ 


The Vertical Shaper. 


It is a rather singular fact that the more 
recent progress in the development, im- 
provement and wider application of machine 
tools has been in the line of machines in 
which the cutting tool moves, and the work 
is fixed, rather than in those where the tool 
is stationary and the work moves. The 
lathe and the planer have perhaps just held 
their own, while the shaper, the milling 
machine, the boring machine, the drill, the 
grinding machine have each achieved a pro- 
nounced advance. We may reasonably expect 
that the*line of progress will continue for 
some time in the same general direction, 
and if we wish to help things along we can 
hope to accomplish the most by shoving in 
the way that things are moving. There is 
one machine that to-day seems to be lagging 
behind in neglect and unappreciation, yet 
which is certainly deserving of better treat- 
ment, and capable of valuable service if 
intelligently and appreciatively directed. 
We mean, of course, the machine indicated 
by the title above—the vertical shaper or 
slotting machine. There are a great many 
shops of considerable size without a slotting 
machine, and many others where itis ad- 
mitted as a necessity for some special line 
of work only. This ought not to be so. 
Merely changing the name of it as we 
suggest ought to help it along and give it a 
better chance. The vertical shaper is capa- 
ble of doing a large share of the work done 
by the horizontal shaper, without the incon- 
veniences of the latter machine. If we ever 
want to cut anything the first condition to 
be insisted upon would seem to be that we 
should see where we were going to cut and 
what we were cutting. With the horizontal 
shaper this is almost an impossibility. You 
cannot see the front of the work where the 
cut begins. It is impossible to lay out lines 
upon work to be planed to an irregular 
shape, and then to work to the lines, because 
you cannot see them. This difficulty was 
recognized in the draw-stroke shaper. The 
slotting machine offers a better opportunity 
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for seeing precisely what is being done thay 
any other machine, and it is almost unae. 
countable that it should be so neglecteg. 
There is something apparently wrong ang 
out of gear, when the band saw can hecome 
so quickly the pet of the wood \ rker, 
while the vertical shaper is so despised anq 
neglected by the machinist. It has beep 
neglected not only by the users of machines, 
but also by the improvers and inventors of 
machines, and that may be what has kept 
it back. Anything has only to stand still to 
be away behind in a short time. If mun hag 
ever invented a perfect machine of any 
kind it is to be found among the dead ones, 
and not among those that are alive and 
active to-day. 
———_+e—__—_ 

The swindler, R. D. Uhthoff, is stil) jp 
business at the old stand, 106 Hanover 
street, Baltimore, Md. H. E. Hawes, Ma. 
chinist, 393 Pearl street, this city, sends us q 
letter dated as above, June 18th, askiny for 
catalog, price list, discounts, etc. 


i gSTIONS ni 
uP SnSUERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet. We cannot undertake to answer questions in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 

















(271) 8. D. L., Winchester, Cal., writes: 
Kindly inform me what kind of tool steel is 
most generally used by nail manufacturers 
for their board nail (wire) pointing dies, 
A.—We are not aware that any particular 
make of tool steel is generally used for these 
dies. Write to steel manufacturers, and 
state the purpose for which the steel is to be 
used, and you will undoubtedly get a satis- 
factory quality of steel. 


(272) W. J. G., Drifton, Pa., writes: 
Kindly recommend a book treating on the 
strength of materials, one that is not full of 
calculus. I do not care about the price, but 
want it to be simple and plain. 4.—‘‘ Text- 
book on the Mechanics of Material,” by M. 
Merriman, and ‘‘ Design of Structures,” by 
S. Anglin. Both of these are good and as 
simple as can be made compatible with the 
importance of the subject. 


(273) B. F. G., Reading, Pa., writes: 
During the last winter months you _pub- 
lished an article showing the method of 
laying out a pattern for a bonnet with a 
circular top and rectangular base. I would 
like to have the paper which contains this 
article; can [ still obtain this paper, and 
what will it cost’? .A.—The article to which 
you refer was published in our issue Decem- 
ber 20, 1894. We can supply any of last 
year’s numbers at the regular price of 6 
cents per copy. 


(274) M. S. B., Belfast, Ireland, writes: 
Kindly give me the dimensions, including 
horse-power, etc., of the American liner, 
**St. Louis.” .A.—AIl dimensions of this 
vessel which we have been able to obtain 
are given in our issue of July 4th, current 
volume. 2. In what direction do twin 
screws of steamers revolve—in, or outward? 
A.—Twin screws are usually made to turn 
outward, in order to avoid the risk of float- 
ing objects becoming jammed between the 
upper blades and side of vessel. There are 
vessels in which the screws turn inward. 


(275) C. A. J., Boston, Mass., writes: 
Please give name of a good book treating on 
boiler making, giving plain and simple 
rules for finding the length of a sheet before 
it is rolled, how to get the number of tubes 
and stay bolts, pitch and size of rivets. a 
book that will treat on all the details, and 
one suitable fora young man. A.—‘“ Plat- 
ing and Boiler Making,” by a foreman pat- 
ternmaker, may suit you. It may be said 
here that a knowledge of mensuration and 
of the simpler problems in geometry will be 
of great aid to you. It is advisable for you 
to take up these studies, for which use the 
books like those adopted in the public 
schools. 


(276) J. R. B., New Iberia, La., writes: 
We have a stern wheel boat with two high- 
pressure engines, one on each side, the 
cylinders are 8 inches diameter and 36 inches 
stroke. We would like to know if it would 
be feasible to take one of the high-pressure 
cylinders out and replace it with a low- 
pressure one. The engine 17 feet apart. 
What diameter should oOw-pressure 
cylinder be? We use 0 pressure of 
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10) pounds per square inch. A.—lIt is 
* neactical to change the two single 
‘apsion engines into a compound engine, 
“eng ‘or out one of the cylinders and 
ns wit by one 14$ inches diameter. In 
makiny this change careful attention must 
he viven toall the details, and unless you 
ire familiar with the construction of com- 
poun vines we should advise you to 
secul services of an experienced me- 

chan ngineer. 
A. T.. New York, asks: What 
nt moldings from being pitted as 
run through the machine? We 
hav‘ le of this kind; we have the same 
troub iether we use the blower or not. 
Our molding machine runs at a speed of 
3.700 olutions per minute. A.—There 
aretwo nethods for preventing this trouble ; 
t a scraper or doffer and fasten it 


one is 
in the chine between the cutters and the 


quite 


will 
thes 








feed r The other is to fix a cap on the 
tool or cutter similar to the cap on a hand 
plane | something like that shown in the 
accompuying sketch, leaving as little pro- 
jection beyond the cap as possible. | This 
method is to prevent the chips clinging to 
the cige of the cutter, and pitting the sur- 
face lv (ore arriving at the place where the 
dof! s located. A powerful blast pro- 
jected onto the right spot should drive the 
chips away, but they would be scattered so 
that it would be difficult to collect them. 


7s) A. B. E., Philadelphia, Pa., writes : 
Please give me arule for balancing a slide 
valve by means of rectangular strips bearing 
against a surface above the valve, such as 
are frequently used in locomotives. The 
steam ports are 14x16 inches ; exhaust port, 
2ix16 inches ; bridges, 1 inch wide ; outside 
lap, inch ; inside lap none ; steam pressure 
1X0 pounds per square inch. A,—The area 
on top of valve which is not exposed to the 
steam pressure, measured from outside to 
outside of strips, should be 3 of the area of 
the face of the valve. The strips should be 
1y or 2 inches deep; the latter dimension is 
the better one if it does not contract the ex- 
haust cavity in the valve too much, and 3 
inch is about the proper thickness of the 


strips. The strips are held up by spiral 
springs; these springs are made of steel, 


sometimes of Lard brass, the diameter of 
wire ranging from ;'; to4 inch. Sometimes 
the strips are held up by elliptic springs, 
one being placed under each strip. If heli- 
cal springs are to be used, two for each short 
strip and five for each long strip will be 
sufficient for this size of valve. When new, 
the strips should not project more than 7’, 
inch above top of valve. 


(279) Qinte, Glenora, Canada, writes: 
Water is discharged through a pipe 72 inch- 
es diameter under a head of 180 feet, how 
many cubic feet of water will be discharged 
per minute? A.—The discharge will de- 
pend on the length of pipe and the rough- 
ness of the interior surface of the pipe. 
Since the length of the pipe is not given, we 
shall use for finding the velocity of flow the 
following formula, which gives the velocity 
through an orifice : 


o= / 64.4xh; 


in which » = velocity of flow per second, 
ind & = head in feet. From this we get: 
v = 4/ 64.4 x 180 = 107.6 feet 
per second, The cross-sectional area of a 
pipe s2 inches in diameter is 28.27 square 
ilcct; multiplying this area by the velocity 
v the discharge in cubic feet per sec- 
|; hence we have: 

28.27 & 107.6 = 3,041.852 
ubic feet per second, or 

3,041.852 « 60 = 182,511.12 


‘cet per minute. 2. How much power 
| obtain from this flow? A.—The 
vray of this moving water, or the work 
ii itis capable of doing, is the same as 
‘hat stored up by a body falling freely under 
e action of gravity through a hight equal 
the head. Let W be the weight of water 
rsccond passing any cross-section of the 
ive, ond A the energy, then from the above 


K= Wx h. (1) 
he weight W, that is, the weight of 
‘ischarged per second, is equal to the 
rge in cubic feet per second multi- 
_by weight of one cubic foot of water, 
uich we shall take to be 62.5 pounds ; 


iV == 3.041.852 « 62.5 = 190,115.75 
pounds, and the stored-up energy according 
to formula (1) is: 

. K = 190,115.75 « 180 34,220,835 
‘oot-pounds, and the horse-power due to 
(ts stream is: 

34,220,835 + 550 = 62,219 
horse-power, This is the theoretical horse- 
er ; In practice about 60 per cent. up to 
v0 per cent. of this will be realized. 8. 
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‘What is the loss of head when the power is 
drawn off ? A.—That depends on the fric- 
tion in pipes and the manner of applying 
the energy. 4. Please give name of a good 
practical book on hydraulics. A.—‘‘ Treatise 
on Hydraulics,” by M. Merriman. 


(280) B. J., ——, Wash., writes: I recent- 
ly took charge of a low-pressure steam 
boiler which had been idle about a year. I 
found it half full of water, and removing 
the manhole cover and going into the boiler 
I found what seemed to be grease spots on 
the water line and below it, and also on the 
tubes; on touching these spots I found a 
thin shell over them, and in breaking the 
shell a dark-colored water would run from 
under them; after washing the spot it be- 
came bright and the iron was badly eaten 
away as deep as 4 inchin some places. The 
boiler was used for heating purposes, and 
the water due to condensation was returned 
to it; feed water was also taken from the 
river, but no grease was used in the boiler. 
Please state if this is a case of ordinary pit- 
ting and giveremedy. A.—This is evident- 
ly a case of pitting. In many boilers fed 
from one source and the water containing 
sulphate of lime a coating of oxide of iron 
of a black color may be found adhering 
to the detached scale, which as often as it 
re-forms and is broken off brings with it a 
fresh film of oxide. This form of corrosion 
is most capricious in its attacks. It may be 
found on every plate of a boiler in contact 
with the water, and sometimes in the steam 
spaces and domes; or it may be found only 
on a single plate either above or below the 

yater line, whilst the remainder bear no 
traces of corrosion. The mysterious manner 
in which pitting occurs, and its peculiar 
character, have not yet been satisfactorily ex- 
plained. The concentrated acids of the 
water will attack the most susceptible por- 
tions of the plates. Whether the plates in 
the steam space are attacked or not will de- 
pend upon the nature of the acids, whether 
they are volatile or not, or whether the liquid 
acid is carried into the steam space by prim- 
ing. However, pitting is caused by impuri- 
ties in the water; hence the surest way in 
your case, of preventing this internal corro- 
sion, is to abandon the use of the water 
taken from the river, and use the city water. 
When this cannot be done the simplest way 
of preventing the corrosion, in many cases, 
is to neutralize the acidity by treatment of 
some alkaline substance, either prior or sub- 
sequent to the introduction of the water into 
the boiler. This is best done by using soda, 
soda ash, or caustic soda, which should be 
dissolved and constantly introduced with the 
feed water rather than in doses of long in- 
tervals. The quantity required will vary 
according to the strength and quantity of 
the acids in the water. However, care must 
be taken in using these substances, when 
strong saline solutions are formed in the 
boiler, as in using salt water the introduction 
of soda will be found to be an evil, and the 
only remedy in this case is to keep down the 
strength of the solution by frequent blowing 
off from bottom and surface. We should 
advise you to have the water analyzed and 
thereby determine the suitable alkaline sub- 
stance to use, or the best course to follow. 
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Gear Wheels, Gear Cutting. Grant; see page 554. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 


Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Cam-Milling. Machine Tool Works, Newark, N.J. 

Marine Tron Works, Chicago (new catalog). 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 

Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 

American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 

Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

Machine work solicited; complete equipment 
modern machine tools; patternmaking, designing, 
experimental work; tech. assistance if required; 
best facilities & very reasonable prices. P. Pryibil, 
512-524 West 41st St., N. Y. 

Just Published—‘tThe Modern Machinist,” by 
John T. Usher. Price, $2.50. Each of its 257 illus- 
trations represents anew device in machine shop 
practice ; a new book from cover to cover; agents 
wanted in every machine shop; send for special 
illustrated circular, Norman W. Henley & Co., 132 
Nassau street, New York. 


European Agency—An old established English 
firm of merchants is open to consider a few addi- 
tional agencies for American machinery and ap- 
pliances in Europe. They have several houses in 
the United Kingdom, including central premises 
in London. One of the principals expects to visit 
the U. S. A. shortly. Address ‘‘ English Firm,” 
care of AMERICAN MACHINIST, 


MACHINIST 


The Manufacture of Power. 


Man has now learned to manufacture 
power, and with the manufacture of power 
a new epoch began. I use the words ad- 
visedly. Creation, whether of substance or 
force, is not given to man; manufacture is 
not creation; but to change inert matter 
from one form to another in such a way as 
to generate power, is to manufacture power. 

Furthermore, not only does the manufact- 
ure of power mark a new epoch in develop- 
ment, but the change is greater than any 
which preceded it; greater in its influence on 
the world; greater in the results which are 
to come. 

The manufacture of power means that 
wherever needed we can now produce prac- 
tically unlimited power; whatever the meas- 
ure of a single machine that machine can be 
used to make a greater one. We are no 
longer limited by animal units, confined by 
locations of water-falls, or angered by the 
uncertain power of wind. Power can be 
had where it is needed and when it is need- 
ed; the manufacture of power has enabled 
us to concentrate in the hull of a single ship 
twice as much force as is developed by the 
whole water-power of the Merrimac at Low- 
ell, and this is but a trifle of what may be 
done. 

The new epoch differs from all preceding 
epochs in that, while they represented suc- 
cessive periods of progress, different races 
have existed simultaneously in every period 
of advancement, whereas the new epoch 
must from its nature soon become universal. 
The manufacture of power has given us the 
means of traversing the entire globe with a 
regularity and speed which brings all races 
together, and which must in time remove all 
differences in capacity. It brings people of 
all races into contact, and by extending 
knowledge, ends the superstitions and mys- 
teries which have had such influence in the 
past. It enables man while working in un- 
healthy districts to spend a portion of his 
time in places favorable to physical health 
and bodily vigor, and so may end the climatic 
degeneration of race, which has done so 
much in history. It is graduaily breaking 
down national divisions, substituting the 
natural boundaries of convenient govern- 
ment for boundaries based on race and ignor- 
ance. It will finally make the human race 
a single great whole, working intelligently 
in ways and for ends which we cannot yet 
understand. 

It_is not too much to predict that when 
the full effects of the manufacture of power 
are realized, and the world has passed 
through the development which the next 
ten centuries will see, the time when man 
began to manufacture power will be recog- 
nized as the division between the ancient 
and the modern, between ignorance and in- 
telligence, between the national strife which 
may then be classed as barbarism, and the 
new civilization, whatever that may then be 
called. . . 

The new epoch has barely begun, no 
exact dates can be fixed, epoch making is 
not a matter of a single invention, it is the 
general result which follows. It was not 
the manufacture of the first earthen pot, but 
the general introduction of pottery, which 
carried a prehistoric race from savagery to 
barbarism. It was not the invention of a 
few letters, but the general use of a written 
language which took the barbarian into 
civilization. It was not the invention of the 
first steam engine, but the general control of 
the manufacture of power which is now 
taking mankind into the new civilization. 
James Watt developed his first steam en- 
gine in 1769. The steam engine began to 
come into general use about the beginning 
of this century. The nineteenth century 
has seen the development of the manufacture 
of power by steam. The steam engine is 
still almost the sole representative of manu- 
factured power, but there is no reason why 
this should continue. Electricity as a con- 

veyer of power has been developed to an 
extent which may almost be classed with 
manufactured power. New forms of manu- 
factured power may come at any time, buf 
the introduction of new forms is a com- 
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paratively unimportant thing, the great ad- 
vance came with the ability to manufacture 
power at all; the method is a secondary 
thing. 

as In a distant part of the world a 
railroad is building which cannot fail to 
have a great influence in the new epoch. 
Twenty-six years ago the American con- 
tinent was first crossed by a railroad reach- 
ing from ocean to ocean ; seven years hence 
the Trans-Siberian Railroad will complete a 
continuous line across the older and greater 
continent, eastward instead of westward, 
from the Atlantic to the Pacific. This new 
railroad, passing around the most populous 
portion of the globe, and the seat of a civili- 
zation now farther than any other from the 
conditions of the newepoch, may do more 
than any one thing to render that epoch 
universal. In-about a century from its first 
general introduction, manufactured power 
will have crossed both continents, and by 
the aid of manufactured power on the ocean 
it will be possible to make the circuit of the 
globe in about 40 days. . . .—@eorge S. 
Morison, C. E., Annual Address as Presi- 
dent of the American Society of Civit Engi- 
neers. 

—_-ae—___- 
Various Causes of Boiler Explosions— 
I1.* 


By WiLtLiAM HENRY FowLer, Wu. Sc., 
Assoc. M. Inst. C. E. 


COLLAPSE OF BOILER FLUES. 


It is shown mathematically that any de- 
viation from the cylindrical shape seriously 
weakens a boiler flue, and Sir W. Fairbairn 
has shown that the length of a flue is 
also an important factor in estimating its 
resistance to collapse. Most boiler flues have 
strengthening rings, and either welding or 
double butt straps take the place of the lap 
joint. In practice the collapse of a flue 
nearly always consists of a flattening of one 
or two sides. Generally the top of the fur- 
nace gives way, the crown of the tube is 
crushed down, following approximately the 
sweep of the lower portion. This case is 
most common because the crown is most af- 
fected both by the fire and by corrosion. 
Sometimes the bottom of the flueis crushed 
upwards, the crown remaining convex, and 
sometimes the sides are crushed. Fig. 12 
shows a typical collapse in small vertical 
boilers, and similar effects occur in vertical 
chimney boilers, whose flues should always 
be strengthened by hoops. 

COLLAPSE OF FURNACES. 

Overheating Through Low Water.—What- 
ever the cause of low water the effect is al- 

jays the same, the furnace crowns are ex- 
posed to the weakening influence of an 
increasing temperature and they bulge down. 
Such collapses usually occur in only one fur- 
nace of a pair, as the fires are not charged 
simultaneously. These collapses are not 
generally as serious as those above men- 
tioned, and the author remembers but one 
case in twenty years where low water in a 
Cornish or Lancashire boiler led to the de- 
struction of the shell. The risk of serious 
rupture in case of collapse from overheat- 
ing is much reduced if the tube is strength- 
ened by encircling rings, and cases have oc- 
curred where these rings have averted seri- 
ous tearing. 

Precautions should be taken against low 
water, the chief one being duplicate water 
gages, so that one may check the other, and 
valuable supplements to the gages are the 
low-water safety valve and the fusible plug. 
Water has been accidentally run out of a 
boiler by the blow-off cock being opened. 
Such cocks should have a safety guard to 
prevent the removal of the key unless the 
valve was closed. With several boilers fed 
from one pump differences of pressure, es- 
pecially if a check valve sticks, will siphon 
the water from one boiler to another, and 

feed pipes supplying a group of boilers 
should deliver 8 or 4 inches above the fur- 
nace level. 


* From the Proceedings of the Institution of 
Civil Engineers. Condensed by and for the Amzri- 
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Whatever the cause of the overheating the 
character of the collapse is practically the 
same and with the.same local peculiarities. 
In the Lancashire boiler both furnaces will 
usually show marks of overheating—a purple 
bloom on the fire side of the collapsed part 
showing the extent of the overheating, and 
if this has been excessive it is corroborated 
by discoloration on the water side, but sel- 
dom to the same extent. In some tests by 
the Manchester Steam Users Association, un- 
der a pressure of 40 pounds, the water level 
was lowered by opening the blow-off until 
nearly half the circumference of each fur- 
nace tube was bare. The time occupied in 
exposing an arc of the tube having a versed 
sine of 15 inches, was 4 minutes, and 6 min- 
utes after, or in a total of 10 minutes, 1 tube 
collapsed. The heat attained was not known, 
but it is reasonably certain that the furnace 
became red hot. Gages attached testified to 
the rapidity with which the collapse oc- 
curred, and observation showed that with a 
large surface quickly exposed to heavy fires 
there is very little warning, and when bulg- 
ing begins complete collapse is only a matter 
of a few seconds. 

In a later test the crowns of the furnace 
tubes were laid bare by evaporation, as low 
water in a boiler gener- 
ally occurs, and some 
fusible gages were at- 
tached to give an idea 
of the temperatures at- 
tained. ‘Phe water was 
first brought down to 
the top of the furnace 
crown by using the blow- 
off which was then 
closed and the fires 
were heavily charged. 
In 234 minutes, all the 
fusible gages having 
melted, the feed deliv- 
ering 28 gallons per 
minute was turned on 
through a perforated 
pipe delivering the water 
in fine jets upon the 
overheated plates. The 
only effect was to re- 
duce the pressure, which 
fell in 2} minutes from 
284 pounds to 26 pounds. The whole bear- 
ing of these and other tests showed that 
the popular notion as to turning on the feed 
when the water és low is erroneous. 

Failures on account of low water are not 
confined to Lancashire or Cornish boilers, 
Collapse of locomotive boilers sometimes 

‘occurs, but they have better attention, the 
‘oofs of their fire boxes are better supported 
‘can give better warning before the danger 
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Fig: 13 


becomes serious. The furnace tubes of multi- 
tubular marine boilers sometimes collapse 
through overheating, but in these cases it is 
not from a deficiency of the water supply. 
In small vertical boilers low water gener- 
ally causes collapse and rupture of the up- 
take before the water is low enough to ex- 
pose the fire box; although, as the uptake is 
also a stay, when it gives out the collapse of 
the furnace crown may follow. In plain egg- 
ended boilers the water may fall very low 
without serious overheating, and the strain- 
ing and leakage will warn of the danger. Ex- 
plosions of such boilers have occurred, 
however. One of these showed discolora- 
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tion on each side over the fire, indicating 
that the water had been boiled down to a 
depth of 6 inches, when the left-hand side 
ripped for alength of 4 feet 6 inches and 24 
inches wide in the middle, with distinct lips 
on each side, showing that the rupture was 
produced while the plate was in a plastic 
condition. This case by the absence of 
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and pass undetected. Two very disas- 
trous explosions have oecurred from this 
cause. 

Faulty Material and COonstruction.—In 
an explosion of a Lancashire boiler which 
occurred within six months after being set 
to work, the nature of the fracture showed 
that the plates had been partially cracked 
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water showed how water is the main factor 
in the work of destruction. The contents of 
the boiler consisting almost entirely of steam 
it escaped through the opening as from a 
fractured pipe, and the boiler was not stirred 
from its seat. An equal rupture with the 
water at its normal level would probably 
have completely destroyed the boiler and 
surroundings. 

Cases of overheating and rupture often re- 
sult from the presence of soluble salts, me- 
chanical impurities, grease, etc., in the 
water, and sometimes from imperfect circu- 
lation due to faulty design. In marine 
boilers with a copious supply of water and 
a fair factor of safety the neglect to blow off 
results in saturation and a deposition of salt, 
which as a bad conductor of heat soon inter- 
feres with its transmission so much that the 
plates can soften and collapse under ordinary 
working pressures. Insome vertical boilers 
the overheating shows most at the bottom of 
the fire box which bulges inwards all around 
and forms pockets at the level of the grate 
pars. In land boilers the carbonates and sul- 
phates of lime and magnesia are the most 
frequent cause of overheating, especially if 
grease is also present. High-pressure marine 
boilers using fresh water from surface con- 
densers have had trouble from the grease 
carried over from the engines. The over- 
heating from the above last mentioned causes 
is very gradual in character as compared 
with the overheating from low water. 

Fig. 13 shows how overheating may occur 
asa result of defective design and inadequate 
circulation. This is a vertical boiler in 
which the annular water space surrounding 
the fire box was exceedingly narrow, being 
only from 2 to 8 inches for a depth of 9 feet 
6 inches. The water space was too narrow, 
and when the boiler was crowded the up- 
cast current of steam interfered with the 
down-flow of the water, the fire box was 
surrounded by foam rather than by water, 
and the plates were overheated. The boiler 
gave trouble from the first, and bulges or 
pockets began to form inside the fire box at 
the fire level. Stud stays were inserted 
across the annular space to prevent the 
pocketing, but they were not a success, 
and the fire box eventually collapsed and 
was torn from top to bottom. Overheating 
from a similar cause often occurs with some 
types of sectional tubular boilers. Taken as 
a class the employment of tubular boilers is 
not desirable when the water is heavily 
charged with lime salts or other impurities. 

Over Pressure.—Explosions from pressures 
ranging above the working pressure are al- 
ways associated with defective safety valves. 
The safety valve is defective if it can be 
overloaded by accident or design, or if it 
may be possible to jam it down by the in- 
sertion of a wedge or block, or if the spin- 
dle can rust fast in the cover. Valves of the 
dead weight type are much better than lever 
valves. The grouping of the safety valve 
and the stop valve upon a common outlet, 
especially if the boiler be one of a series, is 
to be avoided on account of the ease with 
which the hole may be plugged on the inside 
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along a line of rivet holes in one of the 
longitudinal seams. The plates were of 
‘*Best” iron (which, as is well known, is of 
poor quality), and the holes were punched 
before the sheet was bent. Mild steel has 
now generally taken the place of inferior 
iron, and the plates are generally drilled 
after bending. Gross carelessness of con- 
struction was shown in another case, Fig. 
14, where a boiler shell burst from over 
pressure, the seam which gave way having 
at first been punched wrong and subse- 
quently punched again along the same line, 
and the defect covered by an iron angle bar. 
In both of these cases a hydraulic test 
would probably have revealed the defective 
work. 

The facts and statements contained in the 
above paper have been collated in the course 
of a somewhat unique experience. 
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The Band Saw. 





By Joun M. RIcHARDSON. 





A band saw will saw probably four times 
as fast as a jig saw, and it works quite as 
smoothly, requiring no blower to keep the 
sawdust away. The jig saw has the great 
point in its favor that it is able to do inside 
work, so if possible have both a jig saw and 
a band saw, but if one only can be used take 
the band saw every time. 

On pattern work, to saw a place having 
no connection with the outside, simply saw 
boldly in on a straight line until the inner 
design is reached, then saw around it, and 
draw the work away from the saw by means 
of the cut first made. Now glue ina thin 
piece of wood the width of the saw kerf, 
and when the pattern is finished it will not 
show if black shellac is used. 

It is possible (although not always con- 
venient) to do anything by means of a band 
saw that is commonly done on a circular 
saw, except rabbeting and dadoing pieces 
that are over a foot or 15 inches in length, so 
if it were not possible to have more than one 
saw for ordinary machine pattern work, the 
band saw would be the last'to be parted 
with, because it covers the widest range of 
usefulness. 

I am a champion of the band saw, for it is 
a noble tool when properly treated, but if 
not the results are poor enough, for no ma- 
chine tool will realize its capabilities without 
proper attention. A band saw should be 
kept sharp, with enough set to prevent its 
binding on a curve, and no straggling, 
ragged teeth which are worse than dull ones. 
It is also necessary to have the saw properly 
secured between guides to ensure precision. 

The breakages are caused oftener than 
any other way by crowding stock against a 
dull saw, or by suddenly wrenching it side- 
ways. Very frequently a saw about to 
break will give a warning thump every time 
the weak tooth passes through the work. 
When this sound becomes too pronounced, it 
is better to stop the machine and remove the 
saw, breaking it by hand before again using. 
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A saw that thumps generally has the weak 
spot where the joint was brazed. No one 
can predict, as a general thing, when a break 
will occur ; the unexpected often happens, 
and sometimes when the machine is started 
up the blade will snap before the workman 
even touches it with the stock, and also 
sometimes when the shipper rod is shifted t, 
stop the saw, the blade will break before th: 
workman reaches his bench. This is apt to 
happen when a saw has been used for a lony 
time. 

An even tension of the blade is an im 
portant point. Some sawsare provided wit!) 
an index to register this, while others ar 
not, and the workman turns the hand whec! 
which tightens the blade by guess, and the 
saw is at the mercy of the man’s muscle 
probably never being strained to exactly 
the same tension two successive times 
Anyone not acquainted with band saw: 
when entering the pattern room and looking 
at one, is almost sure to ask, ‘‘ Do they ever 
break ?” and when being answered in the 
affirmative, the next thing is, ‘‘Do they 
hurt anybody?” the idea in their minds 
seeming to be that they would wind around 
one like a python in case of a breakage. 
This idea is erroneous. There is not one 
chance in one hundred of being hurt, but it 
is a decidedly startling sensation the instant 
the snap comes, and it makes one jump. 

I have seen many saws break, but was 
never even scratched save once, and then 
only slightly on the fingers. When the snap 
comes, it instantly releases all tension and 
also any onward motion of the saw, the ends 
simply throwing themselves outwards and 
seldom scratching one. If the wheels are 
not rightly adjusted the blade will not keep 
its proper position as it revolves, and I have 
known a saw to fly off the rims a number of 
times when in motion without breaking. 
Once one came off in this manner and en- 
circled the workman as it dropped. This is 
a rare instance, and the man was, of all 
things, little expecting to be lassoed by a 
band saw. 

The knack of folding saw blades is hard 
to catch, even when watching one do it, if 
itis done quickly. If done slowly, and one 
watches carefully enough to remember each 
motion, it can be acquired quite easily. 
Whether a person who has never witnessed 
it can accomplish it from any description of 
mine, is a question I will not try to answer. 

Grasp the saw in both hands, at about 
arm’s length, standing where there is plenty 
of room, and having the blade resting on the 
floor about a foot and a half from the feet. 
Now take one step backwards, at the same 
time bringing the arms together until the 
hands are about a foot apart. The saw is 
now divided into four curves, which we will 
call A, B, Cand D. Curve A points down- 
wards, in front of the body, and C also in 
the same direction, resting on the floor. B 
points upward, and is governed by the right 
hand, and D exactly the same, only gov- 
erned by the left hand. Now try to do 
three things at once: bring the hands to- 
gether, so that curve B will cross curve D 
above it, and curve D take the same relative 
position in the opposite direction beneath it, 
while curve A is folded under them both. 
Now drop the whole affair directly over 
curve (@, which rests upon the floor, and the 
saw is folded into three circles, ready to 
hang up. This is the common number of 
folds used, and they should not be increased 
unless for the purpose of getting the saw 
into a small compass for shipping purposes. 

A saw can be brought into a very small 
compass, namely, nine circles, by taking it 
folded as just described, and considering it 
now as an entire saw, next folding it again, 
following the same movements on a reduced 
scale. Thisis quite difficult to do. 

A better way to increase the folds above 
three circles, is to hold the folded saw in the 
left hand, and with the right pull the blade 
out into one large loop, still retaining the 
folds in the left hand, and proceed as at 
first, only, of course, it is on a reduced scale, 
and throw the circles in the left hand in 
together with the others at the instant the 
saw is dropped. 

A person can fold a band saw just as small 
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as he wishes by following these same move- 
ments over again for a few times. 

The ends of the saw for brazing must lie 
each upon the other, similar to the lap in an 
endless belt, and should each be filed back 
for the distance of two teeth, and then the 
saw placed in the brazing clamps. Do not 
have any two adjacent half teeth, as we 
might express it, come together pointing in 
different directions as to the set, but before 
filing the joint, take one end of the saw in 
each hand and place them by each other 
the length of two teeth, and notice if the 
bend in each tooth in the joint comes prop- 
erly. If not, break or cut off one tooth from 
one of the ends, and then the trouble will 
be remedied. 

Brazing clamps are furnished with band 
saws, and simply serve to hold the saw in 
position while being fastened. After giving 
the final turn with the thumb screws, be 
cure that the under edge of the saw is 
exactly in line where the joint comes, and 
then proceed with the brazing. This can 
be done by using thin sheet brass, silver 
solder, or coin silver, and probably with 
other substances also, and acid or borax can 
be used in connection with them, together 
with hot blacksmith’s tongs or a brazing 
lamp. For materials I would advise silver 
solder and powdered borax, or if silver solder 
is not convenient to procure, take a 10 cent 
piece and pound it out flat on an anvil until 
it is quite thin, say, 1} inches in diameter or 
more. Now take a piece of the silver about 
the size of the lap, and moisten it, together 
with the halves of the joint ; cover the solder 
with powdered borax, and the joint, also, 
both inside and out, and place the solder 


carefully between the overlapping ends of. 


the saw. The moisture makes the borax 
stick nicely. Next apply heat. 

If tongs are used, they should have thick 
ends or jaws and should be brought to 
rather more than a red heat, that is, border- 
ing on a white, and the joint should be 
nipped by them for a moment, until the 
solder flows freely, and then be carefully 
removed so as not to open the laps. Next 
sprinkle water over the brazed part, so that 
the joint will not be too soft. A little prac- 
tice in this is needful, for if too much water 
is dashed on when the joint is still red hot, 
it will make it so hard that there will be 
trouble in filing, but if this should happen, 
it is very easy to hold the saw over a flame 
and draw the temper. 

A good brazing lamp is much neater to 
use than tongs, and will save a journey to 
the blacksmith’s forge to do the heating, and 
also the carrying of saw and clamp as well. 
In whatever manner the saw is brazed, the 
heat ought to be concentrated just as much 
as possible on the joint, so as to prevent its 
spreading, for heating the saw will not 
do it any good. If a joint is nicely made 
the saw should break in any other place just 
as readily when the time comes. 

After the soldering or brazing just de- 
scribed, the joint must be filed and the 
excess of solder removed, and be sure that 
the blade at this point is no thicker than at 
any other. I consider a band saw about as 
easy a saw as I know of to file, and at the 
same time about as tedious. The teeth should 
be filed square across, both on back and 
front, and the front should be slightly 
angling or hooking, so that the saw can take 
hold of the work to the best advantage. 
Machine filers and setters are now coming 
to the front, and a really good one is an 
actual necessity, in a shop employing many 
men, simply in the time saved, but for the 
benefit of those who prefer to do it in the 
old way, I can say that I doubt if the actual 
results are much better than by careful hand 


work. 
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Chicago to Buffalo by Fifty-foot Steam 
Yacht. 





PATROL BOAT FOR HARBOR POLICE. 

The city of Buffalo, N. Y., awarded the 
contract for their police patrol boat to the 
Marine Iron Works, Chicago, Ill., and de- 
livery of this steam yacht (‘‘ Australia”) in 
charge of Capt. Pete Larson, will be made 
under her own steam. She will clear from 
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Chicago, making short stops en route at 
Milwaukee, Manitowoc, Mackinac Island, 
Rogers City, Port Huron, Detroit, Cleve- 
land, Erie and Dunkirk. : 

Her principal dimensions ure: Length of 
hull, 50 feet ; beam, 10} feet; draught, 40 
inches. Triple expansion condensing en- 
gine ; diameter of cylinders, 4} inches, 7 
inches, and 12-inch by 8-incb stroke. Boiler 
allowed 165 pounds steam pressure. 

The ‘‘ Australia” is a handsome, sea- 
worthy craft, a credit to her builders, and 
those interested in steam yachting should 
make it a point to inspect her, although, as 
prompt delivery is contracted for, she will 
only remain at the above ports over night. 

Captain Larson is keeping a carefully 
written up log as to the incidents of the trip, 
showing the time made, the consumption of 
fuel and supplies, and other items that 
would be of interest to steam yachtsmen. 

——_e a> o—_—_—_ 


A Novelty in Gearing. 





For the interest of our readers we repro- 
duce from The Engineer, London, illustra- 
tions of a novel hand-steering gear recently 
applied to three steamers of the British and 
Colonial Steamship Company. The hori- 
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Electricity on Elevated Roads. 





The Lake street ‘‘L” of Chicago are, as 
they claim, to be the third elevated railway 
system of the world to be operated by elec- 
tricity, the first and second being the World’s 
Fair road and the Metropolitan road of Chi- 
cago respectively. The contract for the 
electric equipment of the Lake street road 
has been awarded to the General Electric 
Company. It is stated by General Manager 
Bernard E. Sunry that the cost of motors 
and electric apparatus will be $100,000, and 
the total cost of the system will be twice 
that amount. The Lake street system is 
now operated at a cost of $300 per day, 
which expense will be reduced by the new 
system. Five dollars per train per day is 
saved in the substitution of a motorman for 
the engineer and fireman. There will be 
less noise and no smoke. 

—_—__ + > o@___—__- 
Order for Heavy Steel Beams. 





An order has just been received at the 
Homestead Steel Works for 37,000 tons of 
the heaviest beams ever rolled. They are 
for the New York elevated railroads. Sev- 
eral were turned out in the thirty-five-inch 
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A NOvELTY IN GEARING. 


zontal shaft with the steering wheels upon 
one end has a worm upon the other end 
operating a vertical shaft which carries an 
eccentric pinion, and this works into the 
compensating rack head upon the top of the 
rudder stack. It will be readily seen that 
this arrangement secures a greatly increased 
leverage upon the rudder asit is put over in 
either direction. The spiral rope wheel upon 
the lower part of the vertical shaft is for 
auxiliary or preventer steering ropes if the 
hand wheels should be carried away. The 
steam-steering gear is attached to the rudder 
shaft upon the deck below, 
———_- > o—_—_ 


Ten Thousand Men Benefited. 





The E. P. Allis Company recently made 
a voluntary raise of 10 per cent. in the 
wages of their workmen, numbering from 
1,600 to 1,800. It came as a pleasant sur- 
prise to them, and they celebrated by rais- 
ing the flags over the works. This brings 
wages up to the old scale. All the leading 
iron works are now on the old footing, and 
orders are coming in that promise to keep 
them busy at fair profits.. Probably 10,000 
men in this city have had their wages 
raised, or the time increased, so as to even 
up within the last month or two. This is 
evidence from a source that the men can 
appreciate that business is improving. It 
is all the better that it has been in all cases 
voluntary, as with the Allis Company. 
This is really the best feature of it, because 
it improves the relations of the workmen 
and their employers, and indicates that the 
advance is not drawn out grudgingly and 
with danger to the prosperity of the works, 
but on a safe basis. It betokens a con- 
fidence long wanting in the business world. 
—The Milwaukee Journal. 


mill, and fulfilled all the requirements of the 
contract, and this mill was put to work 
recently on the order. The beam depart- 
ment of the works is pushed to its utmost 
capacity to keep up with the orders on hand. 
Fifty or sixty carloads of beams are shipped 
daily. The tonnage for the month of June 
will be the largest in the history of the 
works.— The Philadelphia Times. 
——_+- > o—__—_ 


Literary Notes. 





LIFT-MECHANISM; Theory and Review of De- 
vices in Use. A Hand Book for Engineers, 
Arcbitects and Students. By Prof. Ad. Ernst, 
Royal Technical High School, ountasrs. Ger- 
many. Second revised edition. Published by 
Julius Springer, Berlin, 1895. 


The work before us is another monument 
of German technical bibliography. 

As far as the work of the printer and book- 
binder are concerned it would be difficult to 
produce anything more perfect. The work 
is composed of two books; the text of 875 
pages, with 645 illustrations, is in one, while 
64 folding plates of lithographed working 
drawings, some of the plates containing as 
many as 10 separate figures, are bound in 
another by themselves. 

The general arrangement of the book is 
very complete and systematic, but a fre- 
quent omission in German books is also no- 
ticed in this work—there is no index. 

The arrangement of the book according to 
subject matter is scientific and logical, and 
the author claims it especially as his own. 

He bases it upon the mechanism employed 
to obtain results, and which is of greater im- 
portance in design and efficiency than the 
usual division into elevators, cranes, crabs, 
etc., which in many cases differ only in 
frames or other external adjuncts. 

Thus the five main divisions treat of 
sheaves, levers, gearing, screws and pistons, 
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as either of these devices form the essential 
element of the constructor, and in this sec- 
ond edition the only difference in arrange- 
ment is this, that crabs with worm gears 
have been taken out of the division of screw 
crabs and are described in that relating to 
gearing because they approach the latter 
more closely in their application than those 
of simple screw spindles, and this arrange- 
ment makes the study of all kinds of drums 
possible in the same division. 

The critical review of the various devices 
as to efficiency does not relate to the product 
of various shops but to the improved me- 
chanical efficiency of devices which most 
careful study and experiment have made 
possible. Many new coefficients are given 
which experiment has demonstrated to be 
more correct than those used in the first edi- 
tion. 

Although the book is based essentially on 
European practice none of the American 
lifting devices are overlooked, and complete 
working drawings of most of them are given 
as well as of their modifications as now used 
in Europe. Frequent reference is made to 
all the well-known American inventions and 
devices, and the names of Hale, Otis, Lane 
& Bodley, Sprague, Moore & Pickering, 
Weston, Yale & Towne, Worthington (ac- 
cumulator), Crane and R. H. Thorpe, are 
found scattered throughout the book. 

There is no kind of elevator, crane, crab, 
hoist, winch, windlass or hydraulic jack or 
lifting device which is not mentioned and 
described in some form or other. The theory 
on which the various devices are based are 
carefully explained and formule given, and 
these confirmed by practical tests and investi- 
gations. The only subject which is not fully 
developed, is that of electric cranes, although 
there is sufficient said to show their under- 
lying principles, and several forms are 
shown. Of course there is little difference 
between them and others operating by drum 
and worm gear, and hence not much need be 
said about them. 

American builders of all hydraulic and 
lifting devices would do well to use this 
valuable work for reference, as useless ex- 
periment and waste of money would fre- 
quently be avoided were the present state of 
these devices as shown in this book studied 
previously. 


ARMATURE WINDINGS OF ELECTRIC MA- 
CHINES. By-H. F. Parshall, Member American 
Institute Electrical Engineers, Member Iastitu- 
tion Electrical Engineers Great Britain, Member 
American Society of Mechanical Engineers, etc., 
and H. M, Hobart, S. B. 


Those interested in armature windings of - 
electric machines will find in this treatise an 
exhaustive treatment of the principles gov- 
erning the arrangement of armature con- 
ductors for continuous and alternating cur- 
rents, including various multiphase wind- 
ings applicable to practice. The windings 
are illustrated by good, plain full-page dia- 
grams, but in which is omitted any refer- 
ence to mechanical details of construction of 
armature windings, since these permit of 
great variety, without in any way modify- 
ing the results; further, they are a part of 
the stock in trade of the electrical manufact- 
urer. Each chapter commences with a 
general discussion of the properties of the 
windings treated, the explanations of the 
formule applicable, after which diagrams 
are given showing each useful form of wind- 
ing. The treatment is so complete that 
windings can be designed from the informa- 
tion given in the chapters, but in addition to 
these there are 60 tables which show exactly 
how, with a given number of conductors, 
the windings have to be arranged for a given 
result ; this will save time and labor in 
making special calculations. We believe 
that electric engineers will find this work to 
be a valuable and useful one The chapters 
treat on single-wound gramme rings ; double- 
wound gramme rings ; two-circuit multiple- 
wound multipelar rings; bypolar drum 
rings ; multiple-circuit single-wound, mul- 
tipolar drums; two-circuit single-wound 
drums; interpolation of commutator seg- 
ments ; two-circuit multiple-wound drum 
armatures ; rules and tables; continuous 
current windings; single-phase alternating 
current windings ; quarter-phase alternating 
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The Greenville (Ohio) Screw Point Steel Fence 
Post Co. has been formed with $25,000 capital. 


current windings, and three-phase alternating 
current windings. 
These chapters take up 278 pages, and 66} The Kenton Paper Co., of Louisville, Ky., has 


been incorporated with a capital stock of $50,000. 


pages are devoted to tables. Size of pages, 


The Suffolk (Va.) Saw-mill Co. has been organ- 
ized with a capital stock of $48,000. R. Rowland 
Moore is president and general manager. 


The Chattanooga (Tenn.) Implement Works have 


The Virginia Water and Power Co. has been in- 
corporated at Virginia, Ill., by Geo. Conover, John 
A. Jones, R. W. Mills and Matt Yaple, with a 
capital stock of $60,000. 





9x114 inches. The work is published by D. 
Van Nostrand Company, 23 Murray and 27 
Warren streets, New York. Price, $7.50. 
oe 

Doubtless an inventor might have devised 
a worse way of mailing manuscript to an 
editor than that of tightly rolling it, but 
doubtless no inventor ever has. 


NEW GATALOGS. 

















We have received from the H. M. Bates Machine 
Co., 240 Congress street, Boston, Mass., catalog of 
steam engines and boilers made by them. The 
catalog is 534/’x3%4%"’. 

The M. C. Bullock Manufacturing Co., 1170 W. 
Lake street, Chicago, Il]., send us their catalog 
No. 27, 3d edition, embracing a very full descrip 
tion of the Willans central valve engine. The 
size of the catalog is 1014x734”. 

We have received a pamphlet of eight pages 
entitled “Truths,” given out by the Hogan Boiler 
Co., Middletown, N. Y. In this pamphlet the 
merits of the Hogan boiler are pointed out, and 
compared with other boilers from the builder’s 
standpoint. Steam users, however, will find some 
interesting matter in its pages worthy of perusal. 


Editor American Machinist :—Your makers of 
machinery suitable for our candle and stearine 
works will find it to their interest to send us 
catalogs illustrating and describing their tools. 
We therefore shall thank you if you will bring 
this under their notice A. BOLLINCKX, 

Brussels, Belgium. 

















The Derby (Conn.) Lumber Co. has been organ- 
ized with a capital of $50,000. 


The Spades (Ind.) Manufacturing Co. has been 
organized with $10,000 capital. 


The Lafayette Foundry Co., of St. Louis, Mo., 
has been formed with $10,000 capital. 


The Basworth (Ohio) Tool and Supply Co. has 
recently been formed with a capital of $25,000. 





The Springfield (Il!.) Traction Co has been incor- 
porated by 8S. W. Fordyce, with a capital of $400,000. 

The Greenville Lumber Co., of Greenville, N. C., 
has decided to enlarge its plant double the present 
capacity. 

The Morris Crusher and Pulverizing Co. has 
been organized at Cleveland, Ohio, with a capital 
of $100,000. 

The Wisconsin River Paper and Pulp Co., of 
Stevens Point, Wis., will put its new mill in opera- 
tion shortly. 

The O’Connor Furnace and Range Co., of St. 
Louis, Mo., has been incorporated with a capital 
stock of $10,000. 

The Adams (Mass.) Power Co. has been organ- 
ized with a capital stock of $250,000. Chas. A. 
Howland is interested. 

The American Signal Co. bas been incorporated 
at Chicago, Ill., by Chas. T. Arnold and others, 
with a capital of $100,000. 

The Trenton (Md.) Handle Co. has been incor- 
porated by W. T. George and J. H. Shankin, with 
a capital stock of $10,000. 


The Marshall Paper Co., of Montague, Mass., 
has been formed with a capital stock of $75,000. 
Porter Farwell is its president. 


D. A. Mayers and others have incorporated the 
World’s Safety Fender Co., at New Orleans, La., 
with a capital stock of $30,000. 


The Consolidated Box Co. has recently been or- 
ganized at Baltimore, Md., by Rufus K. Goodenow, 
with a capital stock of $20,000. 


A new machine shop is being built by the Way- 
land Iron Works, at Wayland, N. Y. G G. Lewis 
and C. G. Van Tuy] are interested. 


The Grand Rapids Pulp and Paper Co., of Chip- 
pewa Falls, Wis., will build a paper and pulp mill 
shortly at a cost of about $200,000. 


J. L. Crowley and several others are interested 
in a newly organized company that is to erect a 
$100,000 mill at Yadkin Falls, N. ¢ 


The Liaton Coated Paper Co., of Richmond, 
Va., has been organized with a capital stock of 
$200,000. E. D. Christian is president. 


At Helena, Ark., the Kaiser Lumber Co. has been 
organized to erect a saw-mill. R. J. Kaiser is 
interested. Its capital stock is $60,000. 


The American Delinter Co., of Little Rock, 
Ark., has been organized with a capital stock of 
$200,000. J. H. McCarthy is interested. 





Crescent 
Steel 
Co. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, NW. Y. 





THE FINEST STEEL MADE. 


Crescent Special! 
FOR DIES AND TOOLS DOING VERY HARD WORK. 





FOR REDUCING WATER PRESSURE. 


Ve m: anufac ture a valve to reduce the pressure from the street water main 
z a low pressure for houses and buildings. 


LARGE DISCOUNTS. 


WRITE FOR PRICES. 


THE MASON REGULATOR CO., 6 and 8 Oliver St., Boston, Mass. 


recently been organized with M. Llewellyn, presi- 
dent and E. H. Sholar, general manager. 


The Walker Lead Co., of St. Louis, Mo., has 
been incorporated by I. N. Walker and H. A. 
Thompson, with $30,000 capital stock. 


The R. McCoy Lumber Co., of Little Rock, Ark., 
has been organized by Geo. A. Sawyer and Edward PLANT FOR SALE. 
C. Horner, with a capital stock of $125,000. 

The Purity Manufacturing Co.. of Little Rock, The undersigned will sell at public auction on the 
Ark, has lately been organized with a capital premises formerly owned by the WuHIrenILL ENGINE 
of $10,000. P. & T. Andersen are interested. a meta hg writer poernagerely in the city of 

* : . Newburgh, N. Y., on July 17th, 1895, at ten o’clock 
atten ere exo tmdnaned herr Me in the forenoon, the real estate owned by that com 


“aie pany which came into my possession as Receiver 
W. Coonradt and others, with a capital of $10,000. thereof, consisting of a lot of land about 200 feet in 


The A. S. Klein Manufacturing Co., of Chicago, | Width, and about. 400 feet in depth. On this piece 
Ill., has been organized with a capital of $30,000.] of real property are erected a foundry buiiding, 
Its incorporators are A. S. Klein and W. R. Payner, | pattern house, blacksmith shop, machine shop and 
offices, all fully equipped with the necessary tools 
and fixtures for conducting the business of manu- 
facturing engines, and ice and _ refrigerating 
machines. 

Also all tools and fixtures owned by that company 

The Amplified Electric Manufacturing Co., of | which came into my possession as such Receiver, 
East St. Louis, Mo., has been incorporated with | and now on the premises and real property above 
a capital of $1,000,000, by Frederick Ulrich and } described. 

John T. Dowell. Also all stock, chemicals, materials and other 


articles of personal property, including patents, in 
NOTICE TO THE TRADE. 


my possession as Receiver.at the time of sale. 
Terms made known on day of sale. 
MATTER OF PRYIBIL. 
Mac HINISTS, PATTERNMAKERS AND WOOD- 


RECEIVER’S SALE. 
VALUABLE FOUNDRY AND MACHINE 


The Mississippi Valley Milling Co., of Quincy, 
Ill, has been incorporated by Henry A. Ritter, 
Edw. 8. Elliott and John G. Campbell, with $100,000 
capital stock. 





DATED, July 3d, 1895. 

ROBERT WHITEHILL, 
workers generally will please take notice that we — _— Dictalilah ate 
manufacture Band Saws, Circular Saws, Jig Saws, Buzz M. H. HirscuBere, ; Receiver. 
Planers, Feed Planers, Lathes, ete., in great variety. Altorney for Receiver, 

Most of our machines have improvements not found in 87 Second Street 
others of their class. We place the quality of our pro- of second street, 
duct above every other consideration and solicit orders Newburgh, N. Y. 
from those who want machines which can be worked 
the hardest; which will do the most work and the best 


work. We have many interesting novelties, such as aS Y EA M BOl LE RS 
Straight Line Swing Saws, Stair String Routers, Sand- * 
BY 





paper Machines for odd and crooked work, Twist or 
Spiral Funing Machines, Corner Block Machines, Ser- 
pentine Moulders, Bung Machines, ete., ete. Full 
particulars in Catalogue “A.” 

We also make Spinning Lathes, Buffers, Grinders, 
Oval Chucks, etc., for Metal Workers. These are de- 
scribed in Catalogue i” 

Catalogues sent Free to any Address.—Name 


this paper. 
P. PRYIBIL, 
512-524 W. 41st Street, New York City. 


ROBERT WILSON and J. J. FLATHER. 
12mo, Cloth, - $2.50. 


JOHN WILEY & SONS, 
NEW YORK. 


THE DEANE 


OF HOLYOKE 


MINING PUMPS 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 














Write for ‘* The Deane Specialties.” 


FINE MACHINE RELIEVED TAPS OF EVERY DESCRIPTION. 


“ Lightning’? and ‘** Green River ’s 
Brands of Screw Plates, Dies, Reamers, 
Tar Wrenches, Bolt Cutters, Drilling 
Machines, ete. 


SEND FOR CATALOGUE. 
WILEY & RUSSELL MFC. CO., Creenfield, Mass., U.S. A. 


CAROEN CTY POSITIVE PRE 


NO Crars 


SAVZS 19 19 15% IN ? 


































UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 
UFFALO WS BUFFALO, Wy. 
FORGE CoO. U S.A. 














PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS, 
ORGES , ETC, 


( BLACKSMITH - 


TOOLS 








STURTEVANT ENCINES. 


HORIZONTAL AND VERTICAL. 
SINGLE AND DOUBLE. 
SIMPLE AND COMPOUND. 
SEND FOR CATALOGUE. 


B. FEF. STURTEVANT Co. 
CHICAGO. LONDON, ENG. 


BOSTON. NEW YORK, PHILADELPHIA. 








BORING AND TURNING 


MILLS 


ARE SUPERIOR 10 LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE ix redressing. 


SoLE REPRESENTATIVES IN THE UNITED STATES. 
B. mM. TonNxBES c& CO ., 
ii & 13 Oliver St., NEW YORK: (43 Liberty St. 


FOUR POINTS ? ? ? ? 
DESIGN? WORKMANSHIP? MATERIAL? FINISH? 


All these are comprised in the make-up of our lathes 
and are the four necessary points in the construc- 
tion of a good tool. Add to these a FIFTH anda 
very important one, the price, which we make very 
low to prompt cash buyers, and you have the story. 
Our catalogue will tell you all about our lathes, 
laners, shapers, etc. We will be glad to hear 
rom you, 


SEBASTIAN LATHE Co. 


117 & 119 CULVERT ST., CINCINNATI, OHIO, U.S. A. 


H.W. JOHNS’ ASBESTOS 

SECTIONAL 
PIPE 
COVERINGS. 


naeeinlabenbain CoVERINGS FOR STEAM AND Hot WarTER PIPES, BoiLers, Etc. 
ASBESTOS BOILER COVERINGS, 


Go 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Shosthines, Buliding Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc. 
87 MAIDEN LANE, N. Y. Jersey City, CHicaco, PHILADELPHIA, Boston, Lonvon 


BOSTON: 





9 t0 24 in, Swing, 


Modern Design. 
Valuable Features, 
CATALOGUE FREE. 
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The Maysville (Ky.) Carriage Co. has been incor- 
porated with a capital stock of $40,000. Its in- 
corporators are J. J. Shaklefork, J. T. Fleming, 
J. M. Fraze and J. T. Long. 


The Monmouth Cycle Manufacturing Co., of 
Monmouth, IIl., has been recently organized by 
M. C. Soule, F. E. Harding, J. H. Patter, R. Lohann 
and C. A. Perley, with $10,000 capital stock. 


The South Freeport and Cedarville Electric Rail- 
way Co., of Freeport, Ill., has been organized 
with a capital stock of $100,000 by A. Bergman, 
Henry Lichtenberger and A. Baumgartner. 


The Shurtleff Co., of Marengo, Tll., is a newly 
organized lumber company. Its capital stock is 
$20,000, and organizers are E. D. Shurtleff, J. 8. 
Marshall, Fred. C. Jehnke and E. E. Seward. 


The Peninsular Machine Company, of Grand 
Rapids, Mich., has been incorporated with a capi- 
tal of $10,000. The officers are M. L. Fitch, presi- 
dent; M. Lund, vice-president and general manager, 
and Frank Edge, secretary and treasurer. 


The Vanderman Plumbing and Machine Co., of 
Willimantic, Conn., have purchased the iron and 
brass foundry formerly conducted by Wm. Gorry 
leceased. Have built an addition, two stories 100x 
30 feet, and moved their entire works to the new 
plant. 


The Dayton Machine and Tool Works, Dayton, 
Ohio, are engaging in the manufacture of special 
equipments for machine shops in the line of small 
tools, such as punches and dies, taps, reamers, 
gages, models and small machines. They would 
be glad to receive catalogs. 


The Hopkins & Allen Manufacturing Co., of 
Norwich, Conn., are to go into the manufacture 
of bicycles, employing 250 men for that work. Mr. 
H. L. Rikard will have charge of the work and 
Hulbert Bros., New York, will handle the product. 
The bicycle will be known as ‘‘ The Norwich.” 


The Falls Rivet and Machine Co., Cuyahoga 
Falls, Ohio, have secured the contract for the 
power transmitting machinery for the new factory 
of the Diamond Match Co., Liverpool, England. 
Che order consists of shafting, ring-oiling bear- 





ings, friction clutches, steel rim pulleys, gears, 
etc. The Falls Rivet and Machine Co. have already 
fitted up several factories for the same company 
in this country. 








Machinists’ Supplies and Iron. 


New York, July 6, 1895. 

Iron—American Pig—We quote standard North- 
ern brands, $14 for No. 1; $13 for No. 2; $12.25 
for No. 2 Plain, and $12 for Gray Forge. South- 
ern brands, $13.50 to $13.75 for No. 1; $13 to $13.25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft; -$12.75 to $13 for No. 2 soft; and 
Foundry No. 4, $12.25 to $12.50. 

Antimony—A fair jobbing business only has been 
done, otherwise the market is dull, but prices re- 
main steady. We quote L. X., 8téc. to 834c.; Cook- 
son’s, 814c. to 8léc.: Hallett’s, 7c. to 7.15c.; U. 8. 
French Star. 74c.; Japanese, 6%c. to 7c. 

Lard Oil—Prime City we quote at 52c. to 58c. | 

Copper—The market is firm and inquiries are in- 
creasing. Producers hold out for higher prices. 
Lake Copper is quoted at 1034c. Casting Copper, 
1044c.; the demand is light. 

Lead—The market is firm with an increased de- 
mand by consumers. Holders are now asking 
3.80c. for New York delivery, and in some cases 
3.3246c. is asked. amy 

Spelter—Large orders for fair qualities are re- 
ported to be in the market, and prices have been 
-- ee For New York delivery 3.70c. is 
asked. 

Tin—The market is firmer, but sales of impor- 
tance are not reported. Prices have advanced to 
14.20c. to 14.25c. for jobbing lots, 14.10c. net cash 
for round lots. 








* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


TO SUBSCRIBERS, 

On and after July 4th this paper will give two free 
insertions under this heading to those in want of 
positions. The advertisement to occupy a space of not 
more than five hnes. Additional space or insertions 
must be paid for in advance at regular rates, 


Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St, Erie, Pa. 


Wanted—Position “by draftsman with shop ex- 
perience. C., care AMERICAN MACHINIST. 














Wanted —Position by draftsman and designer; 
experience covers machine tools, electrical ap- 
paratus and heavy machinery. M. E., Am. Mac. 


Wanted—Position as chief draftsman or special 
designer by one experienced on both heavy and 
light work. 8S. D., AMERICAN MACHINIST. 


A mech. engineer with exp. designing and super- 
intending on light machinery and stamping tools 
wants permanent position. Cycle, Am. Maca. 


Wanted—Machinist wants position; have had 
experience in machine shop, also technical educa- 
tion. Address Box 47, AMERICAN MACHINIST. 


Wanted—A good patternmaker to work on water- 
wheel patterns, Apply or correspond with William 
Dolan & Co., Logansport, Indiana. 


Wanted—First-class tool maker to take charge 
of tool-room in machine shop employing 150 men. 
Address Box 48, AMERICAN MACHINIST. 


Patternmaker and draftsman wants position in 
a town not more than 100 miles from New York. 
Address Box 43, AMERICAN MACHINIST. 


Mechanical draftsman with technical education, 
experienced in hoisting and general machinery, 
wants position, Box 44, Am. MAcHINIST. 


Pcsition wanted by a B. M. E., a graduate of the 
best technical school; drafting or steam engineer- 
ing preferred ; good references. C. G., care AMERI- 
CAN MACHINIST. 


Engineer and machinist. 33, with long experi- 
ence in designing and estimating machinery, de- 
sires engagement with firm needing a first-class 
man. O. M., AMERICAN MACHINIST. 


Wanted—A competent and energetic mechanic, 
familiar with dynamo construction, for superintend- 
ing an electric manufactory in the Northwest. Box 
39, AMERICAN MACHINIST. 


A thorough mechanic, good draftsman, wants 
position as superintendent or foreman, has held 
such positions; Al reference; will be at liberty 
August ist. A. H., AMERICAN MACHINIST. 


Brass worker, general experience in finishing, 
founding, and all the metals now in use, wants a 
steadv position at moderate salary; refs. Address 
G. W., 210 N. Sixteenth street, St. Louis, Mo. 


All-round machinist, in present position 6 years 
as general foreman,a hustler, sober and reliable, 
wants position; west of Chicago preferred. Ad- 
dress Box 46, care AMERICAN MACHINIST. 


Wanted—Position as foreman or to lay out in 
boiler or gas holder works ; 10 years’ experience as 
foreman ; Al references. Address Box 34, AMERI- 
CAN MACHINIST. 


Wanted—A competent manager for boiler works 
and machine shop; must be experienced and able 
to give estimates if eoqgeet. Address F. C., 59 
Liberty St., Room 16, N. Y. City. 





Wanted—By a competent mechanic of large ex- 
perience and who understands modern methods; 
position as supt., foreman or master mechanic¢ of 
machine shop; best of references. E., Am. Macn. 


Position wanted by a practical mechanic familiar 
with metal patterns, small tools, jigs, etc.; 7 years 
experience as foreman. Address W. W. White- 
head, 1468 Indiana avenue, Chicago, III. 


Wanted— Position by a thorough mechanic, with 
necessary executive and practical experience to 
superintend the manufacturing of patented hard- 
ware. Address Mechanic, care J. Odell, 117 House- 
man Block, Grand Rapids, Mich. 


Draftsman and machinist wants position, 10 
years shop experience, 2 years office experience, 
and 3 years in charge of a large mechanical de- 
partment in Pennsylvania. Address Cambrian, 
care of AMERICAN MACHINIST. 


Young man with 4 years’ experience at tool mak- 
ing, and 2 years patternmaking, desires change to 
engine shop, marine or stationary, with chances to 
learn engineering ; N. Y. City or vicinity. Address 
Box 40, AMERICAN MACHINIST. 

First-class engineer and machinist, good drafts- 
man and expert with indicator, desires to take 
charge of power plant and repairs of manufactur- 
ing company, or superintendent of machine shop; 
well up in best modern practice. A. B., AMERICAN 
MACHINIST. 


Wanted—A position as foreman or assistant to 
snperintendent of machine shop by a good all 
around machinist, am fair draftsman, and can 
make a good shop sketch; at present in charge ; 
age 32; west of Ohio preferred. Address Box 
45, AMERICAN MACHINIST. 


Wanted—A position as superintendent of large 
shop building a high grade of automatic or light 
machines of any description; would also consider 
a chance to take contracts on same with or without 
special tools furnished. Address ‘‘Conn.,” care 
AMERICAN MACHINIST. 


Mechanical engineer of large exp. as designer 
of engines, machine tools and general machinery, 
who is a thorough mechanic, and of acknowledged 
ability as shop manager, is seeking an opening 
with some well established concern. Box 42, 
AMERICAN MACHINIST. 


Wanted—Constructing draftsman ; must be well 
versed in modern machine shop methods, and able 
to work out ideas ; ability in general mechanism or 
invention more essential than engineering ability ; 
state experience, age, references. Box 38, AMERI- 
CAN MACHINIST. 


Wanted—Assistant foundry foreman in a New 
England city; must be accustomed to light and 
heavy machinery and steam engine work, ac- 
quainted with the latest and best foundry methods, 


(Continued on Page 554.) 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 












3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 








BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 








Raa PRICES OF 






LeCOUNT’S LIGHT STEEL DOG. 








No, INCH. PRICE. | No. INCH. PRICE 
eee ee | Bs evats 2 ....$1.10 
S.. .... .35 | Small set of 8—5.50 
a>... ae LF a ee 
en. oe Ot ics 1.50 
| aS Ee css. AO Bhs ces 34%.... 1.70 
Besseae lk.. i. ics 
_ ae 134.... 1.00 | Full set of 12—12.00 








Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for sale by CHAS, CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 









Catalog E. 


ATHES 


AND OTHER METAL-WORKING TOOLS. 
FITCHBURG 


MACHINE WORKS, 
FITCHBURG, MASS. 


48 in. Lathe. 














SECTIONAL 


SELLING AGENTS. 


m, 8. C. Nightingale & Childs, 134 Pearl Street. 
54 ‘Warren Street. 


este 


Yorks, Robert A. K: 


ABSOLUTELY K & M FIRE-PROOF. 


STEAM 


THE GREAT 


MAGNESIA 


PIPE AND BOILER COVERINGS. 


COAL SAVER. 


Detroit. 8. P. Conk! 
Minneapolis, Arthur 





SELLING AGENTS. 
20 Atwater Street 


» Kast. 
. Otto, 219 South 3d Street. 





. Keasbe 
p) ils Des Moines, J. OC. & R. B. Carter. 
Bialcbme Walid Bor areca pratt a ark 5 
‘ashington, Wm. B, Morgan, Room 19, Builders’ Exchange Kansas C ty. J. H. Storer & Co, 

Chicago, Walch & Wyeth, at : ” Manufactured b THE e Denver, . W. Badgley & Co., 18th and Market Streets. 

my Mabon © Bid nay Senden Ly meg” i Salt Lake City ta and Montana Machinery Co. 
New Orleans, Delbert Engineering Co., 23 Union Street. Butte City Hehtann he. W donne 5 
Mi eee Wie, aes be Far , Street. CINCINNATI: AMBLER, CLEVELAND: Montreal, Sclater ‘Asbestos Mfg. Co. 
St. Louis, F” Bocler, 108 Walnut Street. , : 114 W. Second Street. Pennsylvania. 1 17 Water Street. San Francisco, De Solla & Deussing, 2 California Street 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 
. CHICAGO OFFICE: 


1405-10 Manhattan Building. 


es MANUFACTURERS OF 

Portable Forges, 

Tuyere Irons, Etc. 

ROOTS’ NEW ACME HAND BLOWERS, 
——— = Slow ed, Force 


blast, Durable, Com- 
pact and Cheap. 















Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


\ COOKE & CO, 
. Selling Agents, 

- 163 and 165 

‘Washington St., 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 7? 
ge Our New and Revised Catalogue of Practical and 
Scientific Books, 88 es, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his ad 


A NEW GRANK SHAPER. 


NOVEL, YET SIMPLE. 
Pa aS 
*, — Length of stroke 
Rchanged INSTANTANE- 
2 ~ OUSLY while IN MOTION, 
%* Get Photos & Prices. 


NOTHING LIKE IT. 


\ = Fox Machine Co., 
325 Nor. Front St., 
¢ Grand Rapids, Mich. 













NEW YORE. 


In Writing, Please Mention This Paper. 


135 Finsbury Pavement, 
London, England. 








JESSOPS STEEL 


ALL KINDS IN STOCK. 
Manufactory, SEEFPIELD, ENG. 
Chief Am, Office, 91 JOHN ST. N.Y. 
WM. JESSOP & SONS, LTD. 


stablished a century ago. 
Medal World’s Columbian Exposition 1893. 


FOR 
TOOLS, 
DRILLS, 
DIES, &. 


Mess. HOUGHTON & RICHARDS, Boston, Mass. 
Gentlemen :~—I must say that in 25 years experi- 
ence with all kinds of Tool Steel Ihave never found 
a steel to compare with your Styrian Special Brand. 
We have planed hard steel dies with it that we could 
not get any other steel to cut, and the tool was 

scarcely dulled in doing it. Yours truly, 

SPRINGFIELD DROP FORGING CO., 

A. L. Moors, Treas, 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 














148 & 150 OLIVER ST., BOSTON. 





WORTHINCTON 
CONDENSERS. 


AGGREGATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


EW YORK, 86 and 88 Liberty St. BOSTON, 

70 Kilby St.’ PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
INDIANAPOLIS, 64 South 


and St. Charles Sts. 
Pennsylvania St. 
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and have first-class executive ability and push’ 
state nationality, age, and give full account of ex” 
perience ; give references and state salary ex- 
pected. Address New England Foundry, care 
AMERICAN MACHINIST. 











1. MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 








Cheap 2d hd lathes & planers. 8.M. York,Cley’d,O. 





Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and ae f 


trical work specialty. E. 


For Sale—A first-class key-seater, new. dtiiies 
Mitts & Merrill, 913 Tilden St., 8 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Wanted—A purchaser for a good key-seater, by 
913 Tilden Street, Saginaw, Mich. 


Mitts & Merrill, 


For Sale—Second-hand planer, also lathes. Gage 
Machine Works, Waterford, N. Y 


Machinery wanted for making hat forms and ex- 
celsior. R. Grimshaw, 5539 Pulaski Av., Philadelphia 


O. Chase, Newark, N. J 


aginaw, Mich. 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


COR. LAKE & KIRTLAND STS. CLEVELAND, 0. 


99 Reade Street, New York. 
865 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 








Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 918 Tilden Street, Saginaw, Mich. 


Patents—Consulting engineer, good connections 
all through Europe, wishes good inventions to in- 
troduce there. R. Grimshaw, pro tem., 5539 Pulaski 
avenue, Philadelphia. 


For Sale—A foundry and machine shop with 
tools, in the thriving town of E. Stroudsburg, Pa.; 
water power; terms easy. Address Box 516 for 
further particulars. 


Cheap—One new steel Thompson indicator, extra 


springs, 4inch and %& incb pistons, cocks, etc.; 
will take an old indicator in part payment. Box 
41, AMERICAN MACHINIST. 








dent checks “ake te ed Oy 
8to 18in. Swine. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 








English Agency: { 


AMERICAN GAS FURNACE CO.. 
Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





NEW AND SECOND-HAND 


MACHINERY. 


ENGINE LATHES, PLANERS, 
9 22 in. x 5 ft, Putnam, 
3 in. x re Bialedelt. 24“ x 5 ‘* New Haven. 
14 F lather. 
“ “ 24 ‘* x 6 ‘* Lathe & Morse, 
15 6 Standard, i 6 “* Rock 
» © 8 ‘* Standard, +4 oe «i hester. 
16 * 6** Blaisdell. 30 * = 10 « Hee H 
16“ 7 “* Pratt & Whitney. | {Dg s 12 « arrington. 
1a“ 8 “ Fitchburg. 42 x12 Gleason. 


8 “ Putnam. 48 “ x10 ** Gray,2 Heads, Al. 


10 ** Putnam. 


SHAPERS. 


24 os 12 ** New Haven, 8in. Stroke, Crank Motion. 
24 10 ** Standard, 15 * “ “« “Gould &E 
4 22 ‘* Perkins 16 “* “ “ Prentiss. 


16 ‘* Fay & Scott, 14“ “ 


26 * with Shaft’ atts. | Trav. Head, with 


tS 
= 


32 es <8 © Woeterman: centers, circular feed,Fitchb’g. 
40 “ x 16“ Fifield, Al. SLOTTERS. 
72 ‘* x 20 Union. 10 in, Stroke, Lowell, 
: | eae ad Bement, 
DRILLS, BOILER ROLLS, 


Sensitive Drills, Improved. 

28 in. Back Geared, Blaisdell, 
Radials. 3, 4and 5 ft. Arms, 
Radial, 3 ft. Arm, Baush. 


HOR. BORING & DRILL- 
ING MACHINES. 
Sellers, 54 in. owing, comple te. 


Bement, 54 in. swing, 
Cyl. Borer 12 to 36 in. oa 


7% and 8 ft. Good order. 
Sand 10 ft, New Improved, 
SCREW MACHINES, 
P. & W. No. 2 Wire jem 
Brown & Sharpe No. 5, complete. 
MILLING MACHINES, 
Garvin No. 3 Power Feed, 
Lincoln Pattern with Vise, 
**Tniversal” Latest, good as new, 
Ingersoll Heavy, 12 in, x 3 ft. 





Gray Planers ‘‘NEW,” 22, 24, 30 and 36 in, 
Kempsmith Millers, Universal and Plain. 
Bardons & Oliver’s Screw Machines 
Fitchburg Lathes, 14 to 72 in, Swing. 


J. J. McCABE, 


E. P, BULLARD’s |!4 Dey St., 
NEW YORK. 


N. Y.Mach’y Warerooms. 
MACHINERY FOR SALE. 
12 H, P. Vertical Engine and Boiler, second-hand. 


20 
Roots’ Pressure Blowers Nos.1,2 and 6, ‘ ” 
Open-tie Bolt Cutter, cuts up to 4 in., ” 7" 


i) ow 


Lot 64 and 7% in. Shafting, Pulleys and Bearings, 
nearly new, at less than half value. 


Coo BRE c& CO., 
168 and 165 WASHINGTON ST., NEW YORK. 


BICYCLE AND 
METAL WORKING 
MACHINERY. 


Prentiss Standard Shapers. 
Prentiss Standard Lathes 11 to 40 inch. 
L. W. Pond Planers. All sizes. 
Windsor Improved Serew Machines. 
Cincinnati Universal and Plain Millers. 
Snyder’s Standard Upright Drills. 
Bickford Radial Drills and Boring Mills. 
Putnam Lathes and Planers, 
Ferracute Presses, 
Cleveland Punches and Shears, 
Fifleld New Pattern Engine Lathes. 
Ete., Ete., Ete. 

We carry in stock a very complete line 
of Machinery for immediate delivery. 

A large line of Second-hand Tools at 
very low prices. Write for "Lists. 


PRENTISS TOOL & SUPPLY C0, 


115 Liberty St., New York. 
Chicago Store: 62 & 64 SOUTH CANAL STREET. 


E. W. BLISS CO. 


1 ADAM? ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 


, Improved Style. 
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FOOT AND POWER 
MACHINERY FOR 
WORKING SHEET METAL. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 





REPAIR BICYCLES FOR A LIVING. 


FULL OUTFIT. Bellows, Blowpipe, Vise, Spoke Threader, Solder, Borax, ready to go to w rk. 
FRASSE CoO.,17 Warren st... NEW YORK. 


Easy way to make good living. 


Catalogue for 6 cents in stamps. 





ENGINE LATHES, 
12in, x 5 ft. Ballou Patent. 
16in. x 6ft Ames Mfg. Co. 
16in. x 8 ft, Perkins, Taper. 
18 in, x 10 ft, Blaisdell, 

28 in, x 20 ft. Perkins. 

37 in. x 14 ft. Maker Unknown, 


PLANERS. 
12 in. x 30in. Wilkinson for Hand 
or Power. 
221in. x 22 in, x 4 ft. L. W. Pond. 
24 in. x 24 in. x 5 ft. Putnam. 


SEGOND-HAND MACHINE TOOLS, 





HAND LATHES, 


1 12in. x 6 ft. Wright 
1 12in. x 5 ft. Back Geared, 
1 20 in, x 8 ft. Back Geared, 


MISCELLANEOUS 
TOOLS. 


24in. BarnesWater Tool Grinder, 
Garvin Profiler, one spindle, 
No. 2 National Bolt Cutter, 

60 in. Lincoln Gear Cutter. 

26 in. Pulley Lathe. 


24 in. x 24 in. x 6 ft. Chamberlin, 
24 in. x 24in. x 6 ft. Whitcomb. 
SHAPERS. 

10 in, Pratt & Whitney. 

12 in, Juengst, Crank. 

15 in. Juengst Friction. 

10in. Wood and Light Traverse 


50 in. Pulley Lathe. 

5 in. Cutting-off Machine. 

No. 2 Springfield Tool Grinder, 

No. 1 Garvin Screw Machine, 

No. 1 Brown & Sharpe Screw 
Machine. 

No. 2 Brown & 8S. Universal 
Grinder, 

21 in. Squaring Shear. 

14 ft. Power Draw Bench. 

250 Ib. Gould & E. Drop Press, 

100 Ib, Stiles Power Drop Press, 

75 Ib. Drop Press. 

No. 31 Eaton Double-acting Press, 

No. 2 Garvin Wire Spring Coiler, 


Head, 

21 in. Smith & Silk, Shifting 
Belt. 

20 in. Gould & Eberhardt. 

24in. Hendey, Friction, 

HAND LATHES, 


2 10 in, x 41 in. Garvin, 
1 12in. x 4 ft. L. W. Pond, 


Also, a large number of other machines, 
list, description and prices. 


THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


Second - Hand Machinery. 





Write for complete 





18 in P. & W. Turret Head Chucking Machine. 

No. 2 Bement Horizontal Boring and Drilling Machine, 
No. 2 Niles 

No, 2 Pedrick & ase Cylinder Borer, 

No, 1% Niles Radial Drills. 

30 in. Motor Gear Lathe, Lodge & Shipley. 

10 in. Niles Slotter, 


Also large stock of other tools, 


1 48 x 36 in. x 10 ft. Pond Machine Tool Co. Planer, 2 heads. 
3 48 x 32 in. x 2 

1 48 x 52 x 8 ft oe ad -” 6S . © 
1 42 x 42 in. x i2ft. “ ed o 0 s © 
2 60 x 60 x 22 ft., 2 heads, 

1 22 x 10 Niles Lathe, Taper Attach. 

122x 9P.&W. 

1 24 x 10 Perkins Lathe. 

318 x 6 Lodge & Davis, Taper Attach. 

1 79 in. Bement Driving Wheel Lathe. 

1 90 x 16 Swamscott Lathe. 

1 32 x 10 Open Side Planer. 

115 in, Pratt & Whitney Shaper. 

1 No.2 Brown & Sharpe Universal Grinder. 

1 No Surface Grinder. 

1 No. 15 Senet Miller. 

: No. 4 oes Universal Miller. 

2 

2 

1 

2 

1 

1 


Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





15in.x6 ft. Engine Lathe. 4 in. x 20 ft. Engine Lathe. 
22 * “ is “ 


12 9-36 and 50 in. Drills, 
29 ‘* 13% * ad Portable Drill. e 
» a * - “ 36 in. x 14 ft. Planer, 
a ae: oe = si 12 in. Shaper Traverse Head. 
ie Bie si " Gear Cutter, 54 in. 
ia fe ee oe Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
{45 Broadway.and 86 Liberty St., 
NEW YORK. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging ae 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 











[ron- 
Working 
Machine 
Tools 


that are to give the best service 
at minimum of running cost 
need the brain and experience 
of a specialist to select them. 

Your business is to manu- 
facture your own yvuuds, ours 
is to buy and sell good ma- 
chinery. 

Our services cost you noth- 
ing, as we sell at manufact- 
urers’ lowest prices. 

May we quote you a price 
on what you need? 


HILL, CLARKE & CO., 


156 Oliver St., 12 & 14S. Canal St., 
BOSTON. CHICAGO, Ill. 


NOTE.—We are making a specialty of com- 
plete outfits for bicycle works. 


SECOND -HAND MACHINERY. 


No. 1 Cincinnati Universal Milling Machine. 
Universal Cutter and Reamer and Tool Grinder. 
Ferracute Drawing Press. 

Four-Spindle Power Feed Drill. 

Large Turret Lathe for Bicycle Work. 

80-inch Universal Gear Cutter. 

No. 2 Wire Feed Screw Machine. 

Nos. 1 and 2 Giant Key Seaters. 
PRENTISS TOOL & SUPPLY CO., 
62 & 64 So. Canal St., CHICAGO, ILL. 


TECHNICAL EDUCATION. 


The Bromfield-Pearson Technical School, 
of Tufts College, offers exceptional oppor- 
tunities to students who wish to pursue a 
one or two-year course in engineering, or who 
may desire to fit for the engineering courses 
of the college in one year. Send for cir- 
cular. Address, 

GARDNER C. ANTHONY, Dean, 
Tufts College, Mass. 















CAN. BE'USED- ON SW 
A: PLANER: A: SHAPER 

A DRILL- PRESS: mk 
SIDES - ARE: PARALLEL 


ALL: ANGLES‘ RIGHT-ANGLES: 
SEND FOR 25° PAGE 
ILLUSTRA A _ TALPOUE. 


& ADENLY 6 f 5: TISLS ay 


sgh taney ES 
Mer Fy LW 


Mm CANAL ST. pitta USA 











MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard, 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. 
— or Floor Boring Machine, Pratt & Whit- 





Two. oO 5 ft. Universal Radial Drills. 
21 =. z i _ Pratt & Whitney Engine Lathe, Hollow 


19 m., a r Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 > — & Whitney Engine Lathe, Hol- 
low Sp 

22in. x 12 Pt Pratt & Whitney Engine Lathe, Hol- 
low Spindle 

21 in. x 11 Prt. Lodge & Davis Engine Lathe, Hollow 
Spindle and Taper Attachment. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
446 Broadway & 86 Liberty St., New York. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear —,-. 

1895 Gear k, Free. 
Treatise on Gears, —_ 
GEORGE B. — NT 
Lexington, M 

and 125 South =“ St., 
pie py mee Pa., 

and 86 Seneca St., 
Cleveland Ohio. 





GRANT 


GEARS 








SO BLAKE & J 
PMN, SAFETY 


— 


OHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND EYE MAGEINERY, 


O)) AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


Send Samples that we may 





, 
% 


For all Anti-Friction 
Purposes. 
WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 








Cone 


CLEVELAND, OHIO. 


Cleveland Machine Screw Go., 


STEEL BALLS 






mS 






WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
— Machinery, 








Shriver’s New York sanotlng Cranes 


FOR HAND OR 
ELECTRIC POWER. 





333 East 56th St, 


NEW YORK. 
MANUFACTURERS OF 


I. shriver& Cp, 


of 48. 





TRAVELING CRANES 
capacity, to be 
ectrlcite: 


5 and 10 Tons 
by El or in 


who part 





NORTON EMERY WHEEL CO., 


WORCESTER, MASS. 





ILLUSTRATED CATALOCUE FREE. 










ai 





ALFRED BOX & C0., 


PHILADELPHIA, PA. 


Builders of Standard d 
Cranes of all descr: get pa By 


Hoists, geese over 30,000 Hoists and 700 


r 


ppaa es PLA 


4 





CRANES, oo PORTABLE HOISTS; — TRACK. 








SEND FOR ~eapneaannama 








MARIS BROS., 





2343 & 2345 
Callowhill S:., 


PHILADELPHIA, PA. 











C7TaNES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 





CHAS. A. STRELINGER & co., 
Tools,- Supplies «and Machinery, 
DET ROIT, MICH. 
CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








THE PERKINS DaAW STROKE TRIMMER, 


An Indispensable Tost 
for all ench W 
workers. Latest and 
Best Design. Infringers 
jecuted. al, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich, 
STOCKS, NEAVE & CO., 
Manchester, England. 





SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYs, 
SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 








imen 


wil ERLANDSE 


i7e oF 


RRANTE? 


wa 








Foot-power 
Screw Cutting 


Star* , 
Lathes Cres reea 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalo,ue B. 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N.Y. 











BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 


PROVIDENCE, 


RR. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 


34,260 lbs. 
36,420 “* 


34,390 Ibs. 
34,650 “* 


32,600 Ibs. 
32,460 “ 


34,400 Ibs. 
36,700 “ 


33,200 Ibs. 
36,550 “* 









The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 







The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 


Fahrenheit. 
‘00,000 H. P. sold. 
rices low. Satis- 


faction universal. 


" ‘The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 








Ask your nearest Dealer, 








Style A, Three-Jaw. 


Manufacturers for 


THE LATEST 
= MPROVED DRILL CHUCKS, We 


Strong, Accurate, Durab'e, Cheap, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


or send to the 





Style B, Two-Jaw. 
Awards at the World’s Fair. 





CUSHMAN’ 


Screw Machines, 
work. ae 


b 


CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





R SALE: quucx SSusINess, 


For particulars address 
G. W. JORDAN, 
4 Wayne Street, WORCESTER, Mass. 


CHUCKS The ** National. m 





DEPENDENT 
UNIVERSAL, or 
COMBINATION 
also JOR 

Planer chuck. = St yt 1882. 
™ Strongest. Easiest to change. 
Reversible Jaws (pat- 
ented) giving 5 changes. 
ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt ee 
. WHITLOCK, 39 Cortlandt 8S . ¥.— 
Works, Hoboken, N. J, McDowell Stocker & ts. 09 Chicago. 


WE LEAD, OTHERS FOLLOW. 
Sweetland Combination Chuck. 


Reversible Jaws. Accurate. 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 


SEND FoR CATALOGUE, 


The HOGGSON & PETTIS MFG. CO., - Niw Haven, Conn. 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 


TRUMP BROS. MACHINE CO., MFRS., 


WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


rw ACHINER Y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
. Manufacturer, 
























PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offered. This seems a broad 
claim, but pad = it to mechanics who 

examine. t your dealers or write us for 


THE D D. E. WHITON MACHINE 6O., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
86 Queen Victoria St., London. E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with se atent revers- 
ible jaws, Drill Chucks, 
i? Planer Chucks and Face 
aa me Plate Jaws. 
ey SKINNER CHUCK CO., 

, New Britain, - Conn, 

SEND POR CATALOGUE. 












PRATT’S 


Positive. Driving 
Dll Chuck. 


The best system ever devised for holding 
and driving drills, 


~ WRITE FOR CATALOGUE TO 


THE PRATT CHUGK GO., Clayville, WN. Y. 
THE LEHR AGRICULTURAL CO. 











8. W. GOODYEAR, Waterbury, Conn. 


FREMONT, OFLIO, 
are in the market for one 18 in. or 16 in. x 6 ft. or 8 
ft. bed, lathe. One 24 in. wheel and lever feed drill 
ress. One 24 in. x 24 in. x 6 ft. planer, second 
yand and in first-class condition. 





WASHER MACHINES, WIRE NAIL 


BOLT ©» NUT MACHINERY. 


COMPLETE EQUIPMENTS A SPECIALTY. 
CAR LINK, PIN AND SPIKE MACHINERY, 


SEND FOR CATALOGUE. 


THE NATIONAL MACHINERY CO., tirrin, oH10. 


MACHINES. 








POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 


vst 


001g UOISZU|YSEM 


AS G3YNLOVANNYUW 


“O09 2 NOSNIW'IIA *f *W 





*ssuMm ‘Uu0}s0g 








MOSSBERG MEG. CO., 
ATTLEBORO, MABS, 
MANUFACTURERS OF 


SPECIAL MACHINERY, 


Jewelers’ and Silversmiths’ Tools, 
NEW IDEAS! NEW DESICNS! 


The following sizes of mills we keep in stock : 3in. x 5 in., 
8 in. x 5in.,4in. x 6in.,5in.x8in. Wealso build to order 
6in. x 8in., 8in. x12in ,10in. x 15in.,12 in. x 18in. Our 
rolling mills are fitted with the Mossberg roller bearing, 
which will save AT LKAST 50 PER CENT. OF THK POWER, 
No more trouble with hot journals. Write for particulars. 




















PRESSES, PUMPS, 


FITTINGS, PACKINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D. 
THE 





NEW YORK. 


HYDRAULIC MACHINERY, 


PUNCHES, JACKS, VALVES, 


W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 E, 434 St., 


In use 





over 


J 


VREELAND TRANSFER JACK. 
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I ath AS ENGINE LATHES: [THE LODCE & SHIPLEY M. T. CO., 


With all modern gymenh CINCINNATI, 0., U. S.A. 
OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


NOP FONINGS 















Dietz, Schumacher & Co., 
Cincinnatl, 0., U. S. A. 








CHANCE OF FEED 


Is a good thing for man, beast or machine: most lathes have only 
/ three changes of feed. Our Improved tathe. in the 18-inch size. 

has 28 CHANCES OF FEED, any of which changes can be m: ade 
instantly. This is = true regarding screw cutting. Favor us 
with your name anc give us a chance an nena you illustrations of 


GORDON these lathes made in 15’’, 18’, 22’, 24”, 27”, and 30” swing. 
WYMANG G ort THE LODGE & SHIPLEY M. T. 0, Cincinnati, Ohio. 


TURRET LATHES 


REDUCE LABOR COST 


' Of producing various parts of dif- 
A ferent machines 


Do TO aa 
‘ ¥ % . eae 
~ ide | ay a h | BO 

| CENT. 


= } “= ac 
JS, a cok hE aa r aoe Description and Prices furnished 
r:. & . he * lias ~ on application. 


— ten Sie ee, See em ae We manufacture a large 
Mine ee ae a 3 ie number of Styles 


y ones hos Ale fy) = and Sizes of 


TURRET LATHES 


for finishing parts of al- 
most all classes of 
Machinery. 




















Also UNIVERSAL TOOL GRINDERS, for Grind- 
ing Lathe and Planer Tools. 


GISHOLT MACHINE COMPANY, Madison, Wisconsin, U. 8. A. 


rer Toscronnayrssr(crmccree” HEAVY SLAB MILLING MACHINES. 


P a | 
x ew "/\4 / Cr Of this Tool the ee ik ee 


ae f +4 inch by 4 inch by 18 feet. 
TUT. AMERICAN MACHINIST, 
AT 


oo a Sg 
May 30, 1895, said: 
Y;/ AND 
























24 “ “ 24 “ es 6 +s 
15 “ “e 15 4 “ 


z PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DESiGNED. 
+ Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


A [Lver’s Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 








The Cincinnati Milling Machine Co., 
CINCINNATI. OHIO 














i tee SEND FOR CATALOGUE. 
Bicycle | gla » BEVEL GEARS, STER MACHINE screwco| SUFI CASTINGS, 
WATou « \ Cut Theoretically Correct. | ai Vy YY yy WV) Made from best es of Pig Iron for 
a oe - ip facilities for cutting worm wheels. W OR RCE CT ER. MASS. Light Machinery, Electric Work, 
eee. HUGO BILGRAM, THE BURR & HOUSTON 60., 
ENGINEERING APPLIANCE co. MACHINIST, Manufacturers of Set, Cap &| $3 10 39 FRANKLIN ST, BROOKLYN. N. Y. 
JAMESTOWN, N. Y¥. 440 N. 12th &t., Philadelphia, Pa. Machine Screws, Studs, etc. 











wood |... THE ONIVERSIL IND PLAIN GRINDING MACHINES 


5 = 
me! Fz WORKING ARE USING manufactured by us have been very much improved in the past year, and are thorough 


tools in every particular. Workmanship first-class, They possess many salient 


features not contained in others. We invite examination into their merits. Some of 
MACHINERY GROBET 4 4 4 the important features are: Any speed of work and traverse of wheel between extremes. 
Y KIND Thorough provisions for abundant use of water in all operations. Head and foot stock 

OF EVER IND. scraped to accurate alignment which is retained in all positions. 
PRINTED MATTER ON SWISS FILES. Head stock swivels to any angle with work always over water pan, Emery wheel 
pag ABs inn easily and quickly removed w ithout disturbing bearing. Our prices are right. Machines 


in stock. Write for particulars. 


MONTGOMERY & Co., 
THE EGAN 60., ios ructon streer,| LANDIS BROS., - Waynesboro, Pa. 
239-259 W. Front St., New York CITY. 


CINCINNATI, OHIO. Germany: Schuchardt & Schutte, 59 Spandauerstrasse, Berlin. 
> 


ee France: Ad. Janssens, 15 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New ‘Bodford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 


; and Shell Reamers 
solid HINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILL GRINDING MAC 





P. BLAISDELL & CO., 


Manufacturers of 










PF. £. REED 60., 


Worcester, Mass.,. 








MANUFACTURE 


I ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agente, 111 Liberty Street, New York. 
O South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 


BOSTON CEAR WORKS, 
35 Hartford Street, 
(FRAXK BURGESS, Proprietor.) 








Any Size or Style. Send for Catalog. 


BOSTON, MASS. 


. D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 


¢ BORING AND 
sau TURNING 
a HLls 


heme, 








SEND FOR CIRCULAR. 


NEW HAVEN MFG, 6O., 


New Haven, Conn, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 










> srancen, R. a 





eneuine The vas Norman Universal Bench Lathe. 
COUPLINGS. : rises, in one, machine; 


MACHINE, SCREW CUTTER 








LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 











Eiuccom CALIPER SQUARES 


Any Style or Graduation. 
5 Sizes, Metric and Vernier System. 


WARRANTED ACCURATE. 


Send for Catalogue and Special Prices to 
G. SMITH, Columbia, Pa. 


EVANS FRICTION CONE CO. 


HANGING AND STANDING 
ar —— CONES. 
{ MADEIN ALLSIZES. 


Thousands in use trans- 


mitting from1to50H.P, For 
information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 






E. 





SEND FOR OUR BOOK ON 





W. C. YOUNG MFG, CO., "328" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


IT CUTS CosTS. 
The McCanna 
Adj. Thread 
Cutting and 
Milling Tool. 


Sr Corrupted, Corner Tube 


as used in our Wain- 
} wright Feed - Water 
1: Heaters, and other 
y steam appliances. 


a The Taunton (Alass.) Locomo- 
tive Mie, Co, 


Gon 
DENSER 
THE CONOVER MFG.CO. 39 ConruanorSr.NY. 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


& ARMSTRONG BORING TOOL. 


A practical all-around boring 
and threading tool. Especially 
; =\ adapted for the economical use 

| Of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 















a Made only by 
The Taylor-Rice Engineering Co., Wilmington, Del., U.S.A. 


NOVER’ 

















SEND FOR CIRCULAR. 





AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 





CUT TING 
OFF 
MACHINES, the Latest and Best, 


HURLBUT ROGERS MACHINE CO., 
__ 80. SUDBURY. MASS. 








UC ROMEESRS. 5) 





Micrometer depth gauges, height gauges ams in- 
side calipers. Have you seen our centre indicator? 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R. I. 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


JONES . | rs MACHINE CO., 


SPRINGFIELD, VERMONT. 














The Flather Lathe, 22 inch. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 






Capacity 2 in. 
diameter, 
24 in. long. 





BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U. S, A. 


With the new attachment, the Rivett Automatic Chuck 
Closer, from 100% to 300% more work can be done, 
Write for particulars. 


AMERICAN WATCH TOOL CO., 


WALTHAM, MASS. 

LATEST IMPROVEMENTS. 
NEW STYLE. 

ay NEW PRICES. 

2 GROWING RAPIDLY in FAVOR. 

















W. D. FORBES & Co., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


BINDING POSTS, CONTACT BUTTONS 
AND 


ALL ELECTRICAL MACHINE WORK. 
' (TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





























THE GOLBURN KEYWAY CUTTER,[CURTIS & ~~ CURTIS, 
oa falta 
Built in four] @ Va as 7 ¥ 
sizes. Combines | 2 
= il many points of] & 
= L excellence. For} 3 
rapid work and] » 
gfe exact duplica- | * 
| B).\  tionofsameithas| 
| no equal. Send = 
—_—J g for illustrated | & 
ae catalogue. SA 

BAKER BROTHERS, |# 
365 S. Erie St., TOLEDO, OHIO. - 





y):|KEMPSMITH MACHINE TOUL CO., 


MILLING MACHINES FOOT | POWER LATHES 
TURRET “LATHES. 


and Experimen- 
HIGH GRADE TOOLS ONLY. 


eh tal work. For 
MANUFACTURED BY 







} Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools; elegant in design, superior in con- 
struction. bg best foot +f lathes made, and se 
ed nd for catalogue and p 


Ww. F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross St., Finsaury, LONDON, E. C., ENG. 















MILWAUKEE, WIS., U.S. A. 





oe 
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The LONG & ALLSTATTER CO., “ 


, Pp .. 
HAMILTON, OHIO, % re ra 


Multiple Punches and Gate Shears 








FOR ALL KINDS OF 


STARRETT’S 
Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L. S. STARRETT, 
Athol, Mass., U.S. A. 








MABE YOUB TOOLS WITH A STEEL STAMP, 
* . A. SRO GSAREA. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O. 


SEND FOR PRICE LIST No.4 


OPEN 
SIDE 
PLANERS. 


JTS JET BLACK-5.&H.WATERPROOF INDIA ini 
PSaeeoer riences | Albro Worm and Worm Gear 


If your dealer does not keep this ink in stock 
send 25 cents in stamps to THEO, ALTE- 
NEDER & SONS, Philadelphia, and they 
qwill send you a full size bottle. 






MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 


DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 



















Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


P The Albro-Clem 
Elevator Co., 


4]1 & 413 Cherry St, 
Philadelphia, Pa. 





IF YOU WANT ANY] HING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
\UTOMATIC.DROP LIFTERS ° 


ND FOR CATALOGUE ____— 
TC 


MFG.CO, 








A full 





line of 

Pitehes Tx), from 

agiiial poo ne SOMETHI NG N EW ! 
Mailed till October 1st for $1.00. “if gry ogy 


STANDARD TOOL CO., oV/ ee 
Coffin & Leighton, 


ATHOL, MASS., U.S.A. 
SYRACUSE, NW. Y. 











Catalog of latest designs in Machinists’ Fine (o/ 
Tools to be hai for the asking. 

















‘TRADE MARK REGISTERED. 








HIGH GRADE AUTOMATIC INJECTOR. THE 
CATALOG TELLS WHY. 
BILLS WORLD SPECIALTY CO.,. RESULT 
113 SEVENTH ST., DETROIT, MICH. . 
ae N 
Sere eS 
Mechanical Drawing ; Electricity; Architecture; Architectural Drawing and 7 X 
Designing ; Masonry ; Carpentry and Joinery ; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi- 
neering; Bridge Engineering ; Municipal Engineering ; Plumbing and Heating; 
Mining ; Prospecting; the English Branches. 
The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid roe in learning to Draw and Letter. 
seven pouperss Instruction and Question Papers, Condensed, Simplified. 
e Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 
Send for Free Circular, stating the subject you wish to study, to 
The International Correspondence Schools, SCRANTON, PA. 
in its incipiency can generally be extinguished with a pail of water. Scoring of 
ENGINE and iy Fe rods can Be Brovented by using ‘‘ EUREKA’’ PACK- 
ING. LOSS of POWER from wrong adjustment of Engine Valve is corrected 
at with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones, 
Send for Circular, HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 
Producing Profiled Work by Milling is Almost Impossib 
— If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait for them. Geta 
J. E. REINECKER, 
Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly youcan make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
angular or side relief, also relieved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 





CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


_JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, SINKING PUMPS, PRESSURE 
PuMPs, VACUUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc., Etc. 





Eg € 

















24 IN. X 10 IN. X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


The ROPPES Live-Steam Foed-Water Purier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


Hoppes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 











ae 











14 in. x 6 ft. Hendey-Norton Lathe and 12 in. x 4 ft. Hendey-Norton Lathe. 

These are modern, high grade, practical tools, and are especially adapted for tool- 
room work. 

They have the Norton attachment for screw cutting, giving 36 different threads 
and 36 different feeds with only two changes of gear, and movement of lever in gear box 
from one notch to the other. 

Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction. Invaluable for internal or duplicate work. 











The 12 in. lathe is fitted with drawing-in sleeve and American Watch 
Tool Co’s. Standard Chuck, used in making small taps, reamers, etc. 


Work finished first and cut from bar afterward. No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching for counter- 
| shaft shipper required. Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 


CHAS. CHURCHILL & CO., LONDON, ENG. 
EUROPEAN AGENTS = SCHUGHARDT & SCHUTTE BERLIN, GERMANY. 
EUGEN SOLLER, BASEL, SWITZERLAND. 















ee 








igh 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St. 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 











PRODUCER GAS, | THE RAND DRILL co., 
5 OR GASOLINE, | tuner or ar Cate PLAGE, HY. City. 


COMBINED 


——_—————_ “OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ROCK DRILLS, AIR COMPRESSORS, 








All styles and sizes, 
Suitable for all duties. 





THE POHLE 


Air Lift Pump. ALLEN’S PATENT PORTABLE 
Send for full Pneumatic Rivetters and Air Compressors. 





b ise Satutitiee eituhuainis DE BERGUE & CO., Manchester, England. 
<a P oe ro , 
THE INGERSOLL-SERGEANT DRILL 60., >. 
Havemeyer Building, NEW YORK. “ ay eter Co, 










The Almond Coupling Pha lan 


NEW quarter turn w 
motion to replace —~ AND 


quarter turn belts and este Bee ante Surveying Instruments, 


el b 
on — The st and best assorted stock in America. All 





uisites 

2, ALM MFR ting room. We have made a study of this line, 

83 ae W. OND, + pA pn pee to be as neatly perfect as it is possibile 
reasonable. 


te make them. Prices 
BROOKLYN, N. ¥. CATALOGUE ON APPLICATION. 


PAS. ISOS er er) 2) <i) Spades scar Paes may 
1 OUR WET EMERY GRINDER Paes, 


d < 
ret where tools of its class KR 
} built to enter a marke 1 2 
Fon ges ner tng In winning ned pooch degra by Bes 
a ed ; ics in this country ; 
of some of the most exacting anne. = = agavon. pee og, S 
” 





6 NorTaSs.L]Sss. 










: , ._ It effectually } 4 fn y 
one ow» elt ff its construction simplicity ond by ae 
any ily wedded. Its many vital points of a iametiell to 
4 oe al Dik in a circular, which it would afford us p ss 
clear Ae 
Ey mail you. LELAND ‘& FAULCONER M’F'G CO., 


Detroit, Michigan. 










4) Con 03 Sen) Sa) Co) 03 Ses) 03 Ces 1 ah G 


LATEST! BEST! CHEAPEST! 


COLD METAL SAWING MACHINES. 


For Att CLasses Or Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOGUE. 


CHICACO, ILL., - - 703-7 WESTERN UNION BLDG. 
NEW YORK, - - - 29 Broapway. 


OUR LATEST PRODUCTION 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


3 Pike Street, Cincinnati, Ohio. 


DRY TEAM. MOFFET PORTABLE DRILL. 


- UNSURPASSED £ Weighs 48 lbs. and 
Simpson's Centrifugal ASA drills from % to 


244 inches m- 
Steam Separator. REAME R. 


eter. 
mi, For Supplying Clean and Dry Steam 
H to Engines, Dry Houses, etc. 

























Runs with Steam 
—OR— 


Place Separator as close to engine | Wil] work in any E 
i Compressed Air. 


mH as possible, the steam taking a spiral ace 
| Course between the threads ceases position. 
4 the water to be thrown by centri 

4 force against the outer walls, while the 
H dry steam through the small holes 
H to center of pipe. Steam can enter at 
A or B, convenience may require; 
JZ also used in conveying steam long dis- 
ry a tances, for Steam Hammers, Dry Houses, 
4 Water Gas Generators, and for all pur- 

where Dry Steam is 


poses necessary. 
KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Bu i 


um 9G. TIMOLAT, 
THOMAS HOEY, 147 Sumner St. - 


NATURAL eas, | DUPLEX BELT DRIVEN AUG CurRasts, 


Purposes and conditions. 


\AY/p 
2 A 


—_s 









OF IMPR 





ONTRACTS 
c TAKEN FoR [2™P 


IANUFACTURERS 
LNSS; STEAM ENGINES 










OVED 


vere Pon wa a 








(Tandem ‘Compound.) 





mFRICK COMPANY, = “4*x7320R0, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric. High Speed Engines and 
lce-Making and Refrigerating Machinery, 








AND 







WESTON ENGINE CO., Painted Post, N.Y. 


REPRESENTATIVES. 

Julian Scholl & Co., 126 Libert 8t., N. ¥. City, 

«: Scranton Supply & Machinery te Scranton,Pa, 

; Hoffman-Russell Co., 82 Lake St., Chicago, Tl, 

* Thos. K. Carey & Bros. Co., 26 Light 8t., Bal- 
timore, Md, 


““HIGH SPEED 
WESTON «cay ENGINES 
HIGH PRESSURE BOILERS Qaeeguiaaa Gates 

COMPLETE POWER PLANTS ‘=== 








* tile os: > ae nce 
38 Cortlandt St., New Yerk City. | 50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Ill. 


xanax” 
= 


x» 


A ——— - 
SS —SO 


————— 


WORKS, “*y"° 


1026 Filbert St., Philadelphia, Pa, 














ORR & SEMBOWER 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


HOISTING ENCINES, § — | 


VERTICAL AND HORIZONTAL BOILERS. 
READINC, PA. 


WESTERN Brancu, 60 S. CANAL Street, CHICAGO. 


—AND— 














rials. 





LINK-BELT ENGINEERING CO, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 


Manila Rope Power Transmissions, Link-Belt Guar- 


anteed Friction Clutches, etc. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 








GUILD & GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, N. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 





RECISTERED 





TRADE MARK. 


GOULD’S 


STEAM AND WATER PACKING. 


THE ORICINAL RING PACKING. 


In ordering give EXACT diameter of Stuffing Box and Valve Stem. 


None genuine without this Trade Mark. 


THE GOULD PACKING CO., - East Cambridge, Mass, 





aru SS 


HANCERS, Etc. 


Friction Clutch Couplings. 


STEAM SIRENS, 
[WHISTLES]. 
Send for Catalogue. 











and Buttonwood Streets, Philade ; 
JAS. BEGGS & 00., 9 Ney cy Hypo Mat, Age Send for Circular, 


wnat 465 & 467 W. Broadway, 
NEW YORK. 


17 Dey St., New York. 


ENGINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, y = =, Estimates and Plans fur- 


=". BRowmy 






nished for transmitting 
Power by 


HORIZONTAL 


AND 


VERTICAL 
SHAFTING. 
Also for Erecting same. 
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BROWN & SHARPE AMG, U0,, 


PROVIDENCE, R. 


Are You Familiar with the Prices of ba Machine Tools? 


The figures alone can answer this question. They are quoted upon applica- 
tion. Are you familiar with them? Do you know what they are to-day? Im- 
pressions from other sources are untrustworthy. 

Our aims in business are, first, to have our machines the best in their respective 
classes, and second to manufacture economically. Our buildings are modern, the 
tools and appliances the best attainable, the men skillful and the methods con- 
stantly being improved, and as the cost of the work is diminished the prices of tke 
machines are reduced. A machine now sells for $550.00, the price of which, three 
years ago, was $800.00. 

We would like our prices to be kept in mind by all who think of purchasing or 
recommending machine tools. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, 
ENGLAND—CHAS, CHURCHILL & CO., Ltd., 21 Cross St., _ ee London, E. C. 
GrermMaANy—SCHUCHARDT & SC HUTTE, 59 S andauerstrasse, Berlin, C. (Small Tools). 
Germany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FRANCE—FENWIC Wee iS 21 Rue Martel. Paris. 
FrancE—F. KREU TZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cc Te Ae o, Inu.— FRED. A. RICH, 23 South Canal St. 
New York Ciry—F. G. KRETSCH MER, 136 Liberty St., Room 503. 











MACHINE TOOLS. 
LABOR SAVING IRON AND  STEEL- 
WORKING MACHINERY. 


Complete Equipments. 
THE HILES TOOL WORKS co., 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 










Prices and Specifications upon 
application. 








Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. 
Look for Trade Mark. 


JENKINS BROS., 


PHILADELPHIA. CHICAGO, BOSTON. 


WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA. 





NEW YORK. 












MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
== § Pulleys, Hangings, Couplings, eto. 
. INJECTORS FOR ALL CLASSES OF BOILERS, 








Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 

THE FOLLOWING J. A, Pay & Egan Co........ 24 —} Canal Street, Chicago. 

MACHINERY + rey arlisle $ Ng ceted — # Aye y see Giasienes 

. A. Kinsey & Co.......... est 4t treet, Cincinnati. 

eee RAMP CARRY The. .3 oaees t yh Co.. 28 Light Street, Baltimore. 

SAMPLES. \ J.J. MoCabe........ ..ccceeee Dey Street, New York City. 





COULD & EBERHARDT, NEWARK, N. N. J. 


EBERHARDT’S PATENT. 


IT I$ THE ORIGINAL NEW TYPE 


MOTOR 
GEAR CUTTER. 


RAPID. 5 in use at 
STRONC. General Electric Co., 
ADVANCED. Schenectady, N. Y. 
ACCURATE. 


FEW PARTS. 
WELL PROPORTIONED. 





IF INTERESTED IT WILL PAY YOU TO INVESTICATE. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bicycles: 

Turret head machines and patented tools for forming hubs from the 
bar or forgings. Adjustable multi- spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 
head year. machines, nipple tapping machines, Tucker’s open dies, 


The Billings Hand Vise. 


THE BEST VISE FOR LINEMEN. 








Drop Forged from Bar Steel. Interchangeable Parts. 
Parallel Jaws. Hardened by Special Process. 


THe Bititincs © SPENCER Co, 
HARTFORD, CONN. 
Chicago Office. 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. 
Russia—/, BLOCK, Moscow. 


WARNER & SWASEY, 


NER & OHIO. 


MANUFACTURERS OF 


va. URRET ENGINE 


LATHES. 


IRON AND BRASS W WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Asherofh Manufacturing’ Ct,, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re- 
ceived at ‘* The 
World’s Colum- 
bian Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin- 
ish, Reliability and 
a) Efficiency. Send for 
Special Pamphlet. 









































Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





"uh 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 








a WYKAN' GORDON 


J. M. ALLEN, PREsIDEnT. 

WM. B. FRANKLIN, Vicst-Presmpent. 
F. B. ALLEN, Seconp Vice-PREsIDENT 
J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY C0., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single and Double Automatic 


BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


We make the following sizes of 
| a es LATHES, 
2”, 14", 16”, 18”, 20”, 24”, 27” and 30” swing. Also 


IMPROVED HENDEY PILLAR SHAPERS, 
15", 24” and 25” stroke. 
See our advertisement on page 558 of this paper. 


THE HENDEY MACHINE CO., Torrington, Conn. 
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